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T HE idea of electricians, radio service men and other mechanically inclined 
men, servicing Air Conditioning and Refrigeration Units is self-evident and 
the thought has occurred to some untold thousands ever since air condition¬ 
ing equipment has been installed in public auditoriums, theatres, studios, depart- 
ment stores, office buildings and manufacturing plants. Tfce tremendously broad 
possibilities in this new industry are bound to give emp/ 0| ment and success to 
men far-sighted enough to see its advancement and development. We quote an 
excerpt from Mr. Hugo Gernsback’s editorial which appeared in the September* 
1933 issue of Everyday Science and Mechanics: 

"/ advise young and progressive men to go into the air- 
conditioning business during the next few years; because, 
this, without a doubt, is the coming industry in this coun¬ 
try . Thousands of small firms will spring up, undertaking 
to air-condition private houses, small business offices, 
factories, etc . We are not going to tear down every 
building in the United States immediately . It will be a 
gradual growth; yet small installation firms will air-con¬ 
dition small houses, and even single offices in small 
buildings” 

This is only partial proof of the certain success of this new field. Further 
assurance is that engineering schools have already added many important courses 
on air conditioning to their regular curriculum. Architects and building con- 
tractors are giving considerable thought to installation of this equipment in 
structures which are now being planned and built. The beginning of this busir.^ss 
will probably be similar to the auto and radio industry, but in a few short years 
it will surpass these two great fields. 


Official Air Conditioning Service Manual 



352 Pages 

Over 600 Illustrations 
9" x 12" in Size 
Flexible, Loose Leaf 
Leatherette Cover 


MAIL COUPON TODAY! 


GERNSBACK PUBLICATIONS Dept. RC-734. 

99 Hudson Street. New York. N. Y. 

Gentlemen: Enclosed you will find my remittance of Two Dollars for 
which you are to send me One Copy of the OFFICIAL AIR CONDI¬ 
TIONING SERVICE MANUAL, postage prepaid, as soon as it comes 
off the press. I am to pay the additional Two Dollars to postman when 
it is delivered. It is understood that the regular price of the book will 
be FIVE DOLLARS when it comes off the press, and I am now paying 
only a pre-oublication price of Four Dollars. 


Address - - - I 

I 

City . .. State ..... | 

(Send remittance in form of check, money order or unused U.S. Postage | 
Stamps. Register letter if it contains stamps or currency.) 


The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being 
edited by L. K. Wright, who is an expert and a leading authority on air condi- 
tioning and refrigeration. He is a member of the American Society of Refrig¬ 
erating Engineers, American Society of Mechanical Engineers, National Associa- 
tion of Practical Refrigerating Engineers; also author of the OFFICIAL 
REFRIGERATION SERVICE MANUAL and other volumes. 

In this Air Conditioning Service Manual nearly every page will be illus¬ 
trated; every modern installation and individual part carefully explained; 
diagrams furnished of all known equipment; special care given to the servicing 
and installation end. The tools needed will be illustrated and explained; there 
will be plenty of charts and page after page of service data. 

Remember there is a big opportunity in this new field and plenty of money 
to be made in the servicing end. There are thousands of firms selling installations 
and parts every day and this equipment must be cared for frequently. Eventually 
air conditioning systems will be as common as radios and refrigerators in homes, 
offices and industrial plants. Why not start now—increase your earnings with a 
full- or spare-time service business. 

You have the opportunity to get your copy of the OFFICIAL AIR 
CONDITIONING SERVICE MANUAL today—at a saving of ONE DOLLAR. 
When the book comes off press, which will be July 1st, the price will he 
$5 00 a copy. YOUR ORDER TODAY BRINGS YOU A COPY FOR $4.00. 
POSTAGE PREPAID. This is our usual courtesy, pre-publication offer which 
enables us to determine the approximate print order for the first press run. 
Send us the coupon today, together with a deposit of $2.00. When the book 
reaches you, you pay the other $2.00. 

Here are some of the chapter heads of the AIR CONDITIONING 
SERVICE MANUAL: 

Contents in Brief 

History of Air Conditioning; Fundamental Laws; Methods of Refrigeration; 
Ejector System of Refrigeration; Compression System of Refrigeration: Refrig¬ 
erants: Lubricating Oils; Liquid Throttle Devices; Servicing Expansion and 
Float Valves; Servicing Refrigerating Systems: Control Devces; Thermodynamics 
of Air Conditioning; Weather in the United States; The Field of Air Condition¬ 
ing; Insulating Materials: Heat Transmission Through Walls; Complete Air 
Conditioning Systems; Estimating Requirements for the Home. Small Store, 
Restaurant; Layout of Duct Systems; Starting Up a System; Operating and 
Servicing Air Conditioning Systems; Air Filtration, Ventilating and Noise Elim¬ 
inating Devices; Portable Electric Humidifiers and Room Coolers; Automatic 
Humidifiers; Air Conditioning Units for Radiator Systems and Warm Air 
Systems; Central Conditioning Units, etc. 

GERNSBACK PUBLICATIONS, INC. 

99 Hudson Street New York, N* Y. 
























I am making an offer that no other school has dared to do. 
111 take you here in my shops and give you this training 
and you pay your tuition after you have graduated”. 
Two months after you complete my course you make your 
first payment, and then you have ten months to complete 
your payments. There are no strings to this offer. I know 
a lot of honest fellows haven’t got a lot of money these 
days, but still want to prepare themselves for a real job so 
they won’t have to worry about hard times or lay offs. 

I‘vc got enough confidence in these fellows and in my 
training to give them the training they need and pay me 
back after they have their training. 

If you who read this advertisement are really interested 
in your future here is the chanec of a life time. Mail the 
coupon today and I’ll give you all the facts. 


A scene in the big, busy Zadio Shops at Coyne. Here you see 
fellows working on rail Jiadios—not reading about them from 
book's or lessons. This is THE way to prepare for the big- 
money field of liadio ! 



LEARN RADIO IN IR WEEKS! 


RIAM FOR YOUR TRAINING 

!>%¥AFTER YOU CRADIIATI 


TELEVISION and TALKING PICTURES 

IS alread >; he , re • Soon there’ll be a demand for THOUSANDS of TELEVISION 
TV, p, 1 . ’ lh ® man learns Television now can have a great future in this great new 
field Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
and learn Tcle v .s.on on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Kadio Man. Here is a great new 
Kacbo geld just: beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment 


PREPARE NOW and be 
ready tor Radio’s many 
opportunities 

Forget pay-cuts—lay-offs—unemployment! Don’t be tied down to 
au untrained man’s future. You NEED TRAINING IN A FAST- 
GROYi ING MONEY-MAKING TRADE. Here’s your chance of a 
lifetime to get it! Hundreds of opportunities now open in Radio. 
My sensational offer, explained below, makes it possible for you 
to START AT ONCE! 

The right way to learn Radio is the Coyne way—not by books, 
but by actual, practical work on actual Radio, Television and 
Sound equipment. Here at Coyne you’ll service and operate scores 
of modern Radio receivers, huge Broadcasting equipment, late type 
Television apparatus, Talking Picture machines, Code transmitters 
and receivers, etc. In 10 weeks you can step into a REAL JOB, 
leading to a salary of $50 a week and UPI. 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You build radio sets 
install and service them. You actually operate great Broadcast¬ 
ing equipment You construct Television Receiving Sets and ac¬ 
tually transmit your own Television programs over our mod¬ 
ern Television equipment. You work on real Talking Picture 


machines and Sound equipment. You learn Wireless Operating on 
actual Code Practice apparatus. We don’t waste time on useless 
theory. We give you the practical training you’ll need— in 10 
short, pleasant weeks# 

MANY EARN WHILE LEARNING 

You get Free Employment Service for Life. And don’t let lack 
of money stop you. Many of our students make all or a good parti 
of their living expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Training is tested proven beyond all doubt. You can find out every¬ 
thing absolutely free. Just mail coupon for my big free book! 

H* C. LEWIS, Pres* RADIO DIVISION Founded l89f 

COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. 4 R. 8 H Chicago, Uk 

Mall Coupon Today for All the Facts 

I H. C. LEWIS, President 

1 Ra<,, ° Division, Coyne Electrical School 

J 500 S. Paulina St*, Dept*4B«SH Chicago, Ill* 

■ Dear Mr. Lewis: Send me your big FREE Book; details of 
J 7 0Ur FREE Employment Service; and tell me all about your 
J special offer of allowing me to pay for training on easy monthly 
I terms after graduation. 

| Name . 

| A ddress . 

■ ... 

! City . . State . 
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IN OUR NEXT FEW ISSUES: 

CONVERTING OLD RECEIVERS. A good many requests 
have been received from experimenters regarding the con¬ 
version of certain old, but still popular receivers, to in¬ 
corporate improved tubes and circuits—for instance, 
screen-grid, pentode and multi-purpose tubes, and A.V.C. 
operation. In the forthcoming issue we will have pertinent, 
definite data and procedure of this type concerning some 
of the more widely-used, old-style sets. Service Men who 
are more versed in theory will find this information a con¬ 
siderable time-saver in that considerable calculation work 
Is eliminated for them. 

5 TUBE PORTABLE. Portable receivers are in wide de¬ 
mand at this time of the year. And not only are they handy 
around vacation time, but they can be counted on to 
perform all year Yound in rural districts when line-power 
supply is generally unavailable. A small and efficient 5 
tube set, all self-contained, will be illustrated and de¬ 
scribed in complete detail, in an interesting article to 
appear in the forthcoming issue. 
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in your spare time 
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$120 a Month 
In Spars tlmo 

’‘I'm servicing from ft 
to n sets daily in spare 
lime ami average $1U0 a 
mouth from my Radio 
work. I still hold my 
regular day job. 1 owe 
my success to N.R.I.** 

A. E. Farmer 
101 *J l>enison St, 
Muskogee, Ukla. 



Owes a Lot 
to N. R. I. 

"After finishing my 
tenth lesson, 1 started on 
niy first job. After that. 
Jobs came rolling in and 
1 found myseif with a 
surplus of money with 
whirli to eontimu 1 paying 
for my (’nurse, My "first 
year’s rerord was I OS 
Radio Jolts, 1 ha vo 
rlea red to date in 

Span* time." 

.fohn 11 earl 

.larv A vo. 

Maspeth, L. I„ N. Y. 



fJet away from tlisugr.aide jobs 

with no future. From skinny, little 
pay envelopes. From skimping 
alotm. just barely getting by, but 
not getting aliead. 1 mi.N’T ITT FF 
WITH Til KM ANY LdNHKK. Get 
rntu a thdd with a fill m e. Art to¬ 
day to |nrt yourself ahead. Mail the 
foil pi iii fop my free b-4-puge book 
that tells how you ran train at 
home in your spare lime io be a 

Kudin I.Xpert : about my Fuur.se that doubles and triples 
!>“>• «»l many \ylm take ii. MAIL THAT FOl'l'ON 
and take the lirsi step toward a real future. 


Free Book 
Tells How 
Mall Coupon! 


Service Manager 
Earns $200 Month 

“As Radio Service Man¬ 
ager for Sterelii’s four 
Nashville Stores, my 
earnings arc around $”uit 
a month. My N.R.I. 
training enables me to 
keep our eustomurs satis- 
tied/' 

K. II. Leftwich 
Steivlii Mros. Stores. Inc., 
Kushville, Tcnn. 


Real Opportunities Ahead in Radio 
for Trained Men 


Its hard to lind a held with more opportunity awaiting 
the trained man. Why in 1!>.T» -one of the worst depression 
years the Radio Industry sold .<"i::.i)iwmmm> worth of sets 
and parts! Radio set sales in. teased TV tube stiles in¬ 
creased -■*' t ! Over dOO.OIH) people worked in the industry, 
it s a intrantie Imsiness. even in the worst business yetirs. 
And look what’s ahead! Millions of sets are becoming 
obsolete annually. 1(5.000.000 sets are in operntloll on whieh 
over $’JOO.OOO.OOU tire spent eaeh year for repairs, servicing, 
new tubes, etc. KmaOeasting stations pay I heir enipliivi*es 
(exclusive of artists) approximately $£1,000,000 ti year. 
Advertisers pay 000 great hroadeasfiug stations over $7.V 
000,0(10 a year for radio time and talent. These figures are 
so big that they’re hard to grasp! Yet they're till true! 
llcre is u new industry that has grown to a commercial 
giant! No wonder great business leaders predict a brilliant 
future lor this great and growing business! 

Get Into This Field With a Future 

There's opportunity for you in Radio, Its future is cer¬ 
tain. Television, short wave, police Radio, automobile 
Radio, loud speaker systems, aircraft Radio -in every 
branch, developments and improvements are taking place. 
Here is a real future for thousands and thousands of men 
who really know Radio. i;et tin* training that opens the 
road to good pay, and success! Send me the coupon imw\ 
and get full particulars on how easy and interesting 1 make 
learning at home. Read tho letters from graduates who 
are today earning real money in this fascinating industry. 

Many Make $5, $10, $15 a Week Extra in Spare 
Time Almost at Once 

My hook also lells Itow many of my students made $A, 
$li», ?!.■» a week extra in spare lime.‘soon after they en¬ 
rolled. I give you plans and ideas that have made good 
spare time money—$200 to $1,000 a year—for hundreds of 
fellows. My Foiirse is famous as "the one that pays for 
itself.” 

Money Back if Not Satisfied 

I nm so sure that N.R.I. cun train you satisfactorily that 
1 will agree in writing to refund every penny of yuin¬ 
tuition if you are not satisfied with my l.essoii'aml 
instruction Service upon completion. You'll get a 
copy of this Agreement with my book. 

64-page Book of Information Free 

Hot your copy today, it’s free to nnv ambitious fel¬ 
low’ over lo years old. it tells you" about Radio's 
spare time and full time job opportunities ; it tells von 
all about my Course: what others who have taken it 
are doing and making. Find out what Radio offers 
Yi>F without the slightest obligation. MAIL THE 
NOW* 0 ** aI * or l >ast, ‘ it on a le post card 

J. E. SMITH, President 

National Radio Institute, Dept. 4GX 
Washington, D. C. 


SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra Char ge 

, . g theory. 1*11 show you how 

to use mv special Rnil 1 ■ equipment for 
conducting experiments and building 
Cfnulls wld li illustrate important 
principle!) usi J i-, such well-known sets as 
U’estinghou-e. (Jcneru) Kleetrir, I’liilco. it. 
V Ci K . VI or, Majestic, and others. You 
, work out with your own hands many of 

i the things im rt ad in h>ir le^»un hooks 

1 This 50-50 method of training 
makes learning at home ea»y, in- 
tore.-tlnc. Tasclnat- 
I lag. intensely prac- 

1 ■ r_ tleal. You 

learn how 
sets work, 
why they 
work a n <1 
how to ttuka 
them work 
$vben they are 
out of order. 




SPECIAL FREE OFFER 



... and roreive in addi¬ 
tion to my big free book. 
“Hirh Rewards In Radio.” 
this Service Manual on J).C., 
A C., and llattery operated 
sets. Only my si intents rould 
have this book in the past. 
Now readers of this magazine 
who mall ihe coupon will re¬ 
ceive it free. Overcoming 
hum. noises of all kinds, fad¬ 
ing signals, broad tuning, 
howl* and nsrillalions, jioor 
distance reception, distorted 
or muff led signals, poor Audio 
and Itadio Frequency amid I 
ti cation and other vital in¬ 
formation is contained in it. 
(Jet a free copy by mailing 
Ihe coupon below. 


I have doubled 
and tripled the 
salaries of many 
Find out about 
this tested way 

»BICcj& 




fill out and mail 

THIS COUPO 


J. E. SMITH President 
National Radio Institute, I)ept. 4GX 
Washington. D. C. 

!>rtr Mr. St itb I ■. nt to take advantage of your 
MUilal Offer. Send ate jtjur ■ "Trouble Shoot¬ 
ing i- l» r \< ami Hatt-rv at.I >our b >ok 

Rid. Rt sards in Radio/' which explains Radio’s Oj»- 
portunitle* for bigger pay and your method of training 
men at homo in spare time I understand (Ms request 
duo. not obligate iik. (Please print, plainly ) 


The Famous Course That Pays For Itself 
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, . RADIO. CRAFT LIBRARY SERIES—.1 most complete and authentic set 

of votumcl trea^ i'ng ‘'iiuli vidua My, ipor clj b^ndJ^f ‘the Sndust^'^vl/^flMn^ 

rell Trc oitr ^woj^anld 7 they wifi coirnTbut" to your money earning capacity. Read these book, durmg your 

,P Th« l authors*'of” these books are well-known to everyone. Each an expert ra.I.o .nan; an authority on .he 
subjec.—each is thoroughly familiar with the he " •* h ui^^tnTild a library of radio books that are authentic. 
MOST OF ,, THE , BOOKrrTA , VE V IkEEN^RECENTLY REVISED AND REWRITTEN TO KEEI> THEM UP 
TO THE MINUTE. Mail coupon below for your books. _ ^^_ 


Book No, I 
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And How To Use Them 
By L. VAN DER MEL 

With Full I nstruetions anil Description* 
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Book No. 2 
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By ROBERT HERTZBERG 

With complete Technical Data on All 
Standard anil Many Special Tub**. 
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Book No. 3 
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Book 

All About Superheterodyne* 

By CLYDE FITCH 

How They Work. How to Build *nd 
How to Servlco Them. 


Book No. 4 

Modern Radio Hook-Ups 

The Best Radio Circuits 
By R. D. WASHBURNE 
A Complete Compendium tl the Most 
Important Experimental and Custom- 
built Receivers. 


Book No. $ 

How to Become a 
Radio Service Man 

By LOUIS MARTIN 
low to o«t started in the business of 
servicing radios and how to make 
money in this field. 


Book No. C 

Bringing Electric Sets 
Up to Date 

By CLIFFORD E. DENTON 

With Pentodes. Multi - M us. Dynamic 
Speakers— Complete Information How 
to Modernize A. C. D. C. and Bat¬ 
tery Operated Receivers. 


Book No. 7 

Radio Kinks and 
Wrinkles 

By C. W. PALMER 
For Service Men and Experimenters 

A Complete Compendium on the Latest 
Radio Short-Cuts and Money Savers— 
These Kinks Are Great Time-Savers. 


Book No. 8 

Radio Questions and 
Answers 

By R. D. WASHBURNE 

A Selection of the Most Important of 
5,000 Questions Submitted by Radio 
Men During the Course of One Year— 
They Are All Answered by a Techni 
cal Expert. 


Book No. 9 

Automobile Radio and 
Servicing 

By LOUIS MARTIN 

A Complete Treatise on the SubJeet 
Coverinq All Phases from Installing 
to Servicing and Maintenance. A Book 
That Is Greatly Needed Today. 

(Just Reviled.) 


Book No. 10 

Home Recording and 
All About It 

By GEORGE J. SALIBA 

A Complete Treatise on Instantaneous 
Recordings, Microphones, Recorders. 
Amplifiers, Commercial Machines. 
Servicing, ete. 

Book No. II 

Point-to-Point Resistance 
Measurements 

By CLIFFORD E. DENTON 
The Modern Method of Servieinij Radio 
Receivers—a Book Which Radio Ser¬ 
vice Men Have Referred to More Than 
Any inner. 


Book No. 12 

Public Add ress 
Installation and Service 

By J. T. BERNSLEY 

Modern Methods of Servicing and Install¬ 
ing Public Address Equipment. 
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You ca.. buy these hooks sepa¬ 
rately. hut you should lake ad* 
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When Five (5) Books 
Or More Are Ordered 
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RADIO AND THE SUN 

An Editorial by HUGO GERNSBACK 


W HEN the ancients were worshipping the sun, 
they knew what they were about. Our pres¬ 
ent good-natured tolerance of past and pres¬ 
ent suu-worshippcrs might he a little more 
serious if all the facts were known. As a matter of fact, 
our entire world and everything that goes with it— 
humanity included—is absolutely dependent upon the 
sun. If the sun should cease to give out radiant energy 
which, in popular parlance, means light and heat, our 
planet would become a dead and liarrcn world in a few 
generations, with every living thing exterminated at the 
end of a few hundred years, at the"most, except those in 
subterranean caverns, where there could still he main¬ 
tained a sufficient degree of heat for a little time to come. 

Radio too, in a way, is dependent upon the sun, and 
the radio engineer of today must cope with various prob¬ 
lems that are created by different solar radiations. Thus, 
the Heaviside Layer, an “ionized” invisible film that sur¬ 
rounds our ] lanet some sixty miles up, is due directly 
to solar radiation. The sun constantly bombards our 
earth with most powerful electronic discharges, which 
create various electrical effects not only in our atmos¬ 
phere. but in the earth itself. 

At the present time we are on the rising curve of the 
so-called eleven-year sunspot cycle. Last month, one of 
the largest sunspots in recent years has been observed; 
this particular spot measures some 17,000 miles in di¬ 
ameter, and is a vast hole in the sun’s heated surface, 
large enough to hold four globes the size of our earth. 
These solar spots, which are vortices or whirlwinds of 
tremendous energy, bombard the earth with a titanic 
amount of electrical energy, which causes disturbances 
on our planet. These disturbances are set up in the 
earth’s crust, as well as in the atmosphere, and give rise 
to so-called magnetic storms. In the atmosphere, the 
gigantic disturbances give rise to “static” interference, 
which affects every radio set, and makes the life of the 
radio engineer, in particular, more or less miserable be¬ 
cause, as yet. we have no static eliminator. Nor will 
things get better during the next few years; for the sun¬ 
spot cycle has its ups and downs, and we are just at the 
beginning of the upward swing. The solar disturbances 
will get worse during the next four or five years, reach¬ 
ing a peak probably about 1938 or 1939; after this, the 
solar storms will moderate and conditions will improve. 


The last year or so. conditions, so far as radio static 
was concerned, were excellent, and we again had good 
DX reception, such as we used to have in 1922 and i923. 
From now on. conditions should not be so good while 
solar disturbances are increasing. 

This is the first sunspot cycle* since radio broadcasting 
started, when it has been possible to test out short-wave 
reception throughout the whole period. When broad¬ 
casting first started (that is in 1921) we had no short¬ 
wave reception worth talking about; but in the present 
cycle our engineers and research men. as well as radio 
fans, should be enabled to accumulate valuable data 
about the solar disturbances in their relation to short 
waves. It is well known that, at the height of sunspot 
activity, broadcast reception suffers; whether the same 
is the case with short-wave reception, we have, as yet, to 
learn. The reason we do not know is that the atmos¬ 
pheric medium or paths that make short-wave reception 
possible are totally different from those followed by the 
longer broadcast waves. The problem is closely tied up 
to the Heaviside and other atmospheric layers; and, since 
these are dependent upon solar radiation, we will no 
doubt learn more pertinent facts during the next few 
years. Much valuable data will be collected, and it is to 
he hoped that everyone will join in the study of the prob¬ 
lem. Kvcn short-wave listeners can give valuable in¬ 
formation by plotting curves from day to day as to 
reception of certain distant stations. If. at the same 
time, they listen for static and note the rate of such dis¬ 
turbances, then, at the end of each year, every listener 
will have accumulated much valuable data that can be of 
great importance to the radio industry for years to come. 

It is quite certain that, during the coming sunspot 
maximum, static will be unusually bad not only through¬ 
out the summers, but during the other seasons as well. 
During the past few years the static has not been very 
bad; and radio engineers devoted most of their efforts 
to creating signals powerful enough to over-ride static. 
At this particular time, it is to he hoped that radio re¬ 
search men in all parts of the world will tackle the static 
problem in earnest for its solution and, if static during 
the next few years gets really had enough, yon may rest 
assured that something will be attempted to rid radio of 
its old arch-enemy. 









THE RADIO MONTH 



Tiik Palo Ai.to Station 
Okc of the powerful Markup liudio inter¬ 
city radio trlepruph stations—near 
San Fru ariseo. 


INTER-CITY COM¬ 
MERCIAL RADIO 
SERVICE 

L AST month a situ¬ 
ation that has 
been hanging fire 
for some time 
came to an abrupt climax. We refer to 
the rivalry between the International 
Telephone and Telegraph Corp. (also 
known as Mackay Radio) and the Radio 
Corp. of America for the establishment 
of a nation-wide inter-city radio com¬ 
munication network. 

I. T. & T. has been working quietly 
for some time, obtaining licenses from 
time to time in the large cities. Last 
month two more were added making an 
even dozen — including Washington, 
D. C. f Boston, New York, Chicago, New 
Orleans, San Francisco, Los Angeles, 
Seattle, Portland, Tacoma, Oakland and 
San Diego. Their service is similar to 
the line telegraph and in fact is han¬ 
dled through the Postal Telegraph of¬ 
fices. The advantage of radio service 
is in the speed with which messages can 
be sent over long distances, and in the 
reduced rates possible compared to reg¬ 
ular telegraph service over these long 
distances. 

At the same time, their rival, RCA, 
has not been asleep on the job but has 
just announced the inauguration of a 
similar inter-city radio telegraph serv¬ 
ice, and to date they have set up com¬ 
municating equipment between Boston, 
New York, Washington and San Fran¬ 
cisco, with a promise that before June 
first, Chicago and New Orleans will be 
added to the system. This service is 
handled through the Western Union 
offices, as well as the RCA offices. 


The RCA however, have an ace card 
up their sleeve in the fact that they are 
installing “multiplex” transmitters. 
This simply means that three different 
messages can be sent at one time on 
one wavelength. As each circuit has a 
capacity of 60 words per minute, the 
total capacity of each wavelength allot¬ 
ted to the radio telegraph service is 
180 words per minute. 

There is no doubt that a large field 
is open in the transmission of telegraph 
messages petween cities over the radio 
waves—and it seems that the old ri¬ 
valry between Western Union and 
Postal Telegraph is bursting forth with 
new* fire. 


a cost of almost $500,000 and since it 
has an output rated at 500,000 watts, 
the cost per watt obviously is $1.00. 
More than 5 years elapsed between the 
time the station was originally started 
until the design and construction were 
completed. During the tests, verifica¬ 
tions of reception were received from 
all parts of the world. And the original 
fears that the tremendous power would 
blanket all other transmission for miles 
around the station have since proven 
to be groundless. 

EXPORT OF U.S. 
RADIOS UP 138% 


WLW ON THE AIR 
FULL TIME 

A lthough the 

facts and con¬ 
struction of the 
new (but tempo¬ 
rarily licensed) WLW giant transmitter 
were presented to Radio-Ckaft readers 
several months ago, one day early last 
month the Federal Radio Commission 
granted a regular license for constant 
operation of this 500 kw. station. It 
was started up with all due formality 
by President Roosevelt who touched a 
small electric button, in Washington, 
Then for six hours without stop, the 
formal dedication continued, present¬ 
ing some of the best talent that radio 
has produced. 

It will be remembered by the readers 
of the first article that this new “super¬ 
power” broadcast station was built at 




With Kxtouts Up 138# 

Uncle Stitti is fast retpiininy his forint r 
position irt the world radio trade . 


A S an indication 
that radio is 
contributing to¬ 
wards and prof¬ 
iting by, the general up-swing in busi¬ 
ness conditions comes a report fresh 
from the pens of the statisticians of 
the government. 

In the latest month for which figures 
are available (in 1934), exports of ra¬ 
dio sets from the United States amount¬ 
ed to a total of 56,335 as compared with 
23,681 for the same month in 1933. This 
represents the remarkable increase of 
138%. 



Month 

Month 


in 1934 

in 1933 

Spain . 

... 22,085 

4,450 

Mexico . 

.. . 4,284 

2,797 

South Africa ... 

. .. 4,168 

488 

France . 

. .. 3,443 

1.600 

Brazil . 

... 2,442 

2,145 

Belgium . 

. . . 1,922 

2,724 

China . 

... 1,566 

547 
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IN REVIEW 


Radio is now such a vast and diversified 
art it becomes necessary to make a 
general survey of important monthly 
developments. RADIO-CRAFT analyzes 
these developments and presents a re¬ 
view of those items which interest all. 
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United Kingdom .. 

1.344 

209 

Argentina. 

1,124 

108 

Portugal . 

1,090 

480 

Egypt. 

1,1)86 

404 

Chile . 

895 

19 

New Zealand . 

841 

1,041 

Cuba . 

798 

66 


It is interesting to note that the larg¬ 
est purchaser of American sets is Spain 
—in the month referred to, they took 
all but 1,596 as many sets as we ex¬ 
ported to the entire world during the 
same month of 1933. 


RADIOVOTA EXPER¬ 
IMENT PROVES 
PRACTICAL 



ALL THOSE WHO WISH TO 
VOTE IN THE AFFIRMATIVE 
PRESS THE"YES' BUTTON 


TlIK it ADI OVOTA 

W'e Uoiulcr how many case* of thin type 
tv ill he sect i when the Uadiocota is 
Widely used! 


light bulb at the requested time. Al¬ 
though this is not nearly as satisfactory 
as the method proposed by Dr. Hopkins, 
it proved satisfactory, as a very definite 
change in the power consumption at the 
local power house was indicated. 

WHO PROFITS FROM 
BROADCASTING? 

I N last month's is¬ 
sue of Education 
nv Radio (a folder 
published by the 
National Committee on Education by 
Radio) some very salient views con¬ 
cerning the broadcast situation in the 
U. S. were given. A few of these facts 
are reprinted here for the benefit of our 
readers. 

"The National Broadcasting Company 
made a profit of $1,300,000 in 1932 and 
$400,000 in 1933, according to the testi¬ 
mony of its president. Merlin H. Ayles- 
worth, before the House Committee on 
Merchant Marine, Radio and Fisheries. 
The Columbia Broadcasting System 
showed a profit of approximately $700,- 
000 for each of the same two years ac¬ 
cording to one of its vice-presidents, 
Henry A. Bellows. 

"What a contrast these two American 
private companies which control all na¬ 
tional broadcasting in the United 
States, offer in comparison with the 
British Broadcasting Corporation. The 
NBC and CBS receive licenses from the 
Federal Radio Commission enabling 
them to control the dissemination of 
ideas on a national scale; induce the 
American public to invest billions of 
dollars in receiving sets, tubes and ac- 


I N the June 1934 
issue of Radio- 
Craft, on page 
7 2 1, we a n - 
nounced a new invention which per¬ 
mits radio listeners to voice their opin¬ 
ion about matters pertinent to radio 
broadcasting. 

When the invention was first an¬ 
nounced, the inventor. Dr. Nevil Mon¬ 
roe Hopkins, was criticized by the press 
for having invented a white elephant 
that was not practical and in fact would 
not work. 

Last month, ho w'ever, Dr. Hopkins' 
voting machine was given several prac¬ 
tical tests over station WOR in Newark, 
New Jersey. The radio listeners in the 
vicinity of Newark were asked to vote 
on several questions by the simple ex¬ 
pedient of turning on a 50 watt electric 



■<— - $ 1 , 300,000 

PROFITS 


1932 1933 


NATIONAL 
BROADCASTING CO. 


COLUMBIA 

broadcasting co. 


The Profits of Broadcastinv; 

Even through the depression , KDC and 
('IIS showed a handsome profit. 


cessories; use —without paying a single 
ernt for rent —air channels, which now 
and forever should remain the property 
of the people. 

"The American radio broadcasting 
practice which depends upon the free 
use of the people's air channels and re¬ 
ceiving sets as the major portion of and 
most expensive elements in a gigantic 
sales organization, could be likened to 
permitting the free use of the White 
House for the operation of a peanut 
stand or a liquor store. 

"British broadcasting went through 
the same growing pains that the Ameri¬ 
can variety is now experiencing. Prior 
to the formation of the British Broad¬ 
casting Corp., the electrical manufac¬ 
turers controlled broadcastiug. The 
British found commercial control as un¬ 
satisfactory as we are now fiuding it." 

The views outlined in this statement 
are decidedly interesting. However, the 
discussion is not so one sided as pic¬ 
tured above. All the facts are presented 
on American vs. British broadcasting, 
in the March, 1934, issue of Radio-Craft. 



Radio Room at IIotkl Lexinoton 
This set-up dors intt look mueh like the 
reeeieer in your home—docs it f 

MODERN HOTELS 
TAKE UP RADIO 

O NE day last month, 

I the guests at the 
Hotel Lexington, 
in little old New' 
York were pleasantly surprised to learn 
that a complete centralized radio instal¬ 
lation had been installed. So quietly 
and efficiently had the work been per¬ 
formed that few r of the guests were 
even aware that the 280,000 feet of ca¬ 
ble. 830 reproducers and four com¬ 
plete receivers and amplifiers had been 
put in. 

The installation, one of the most 
extensive to he placed in an existing 
(Continued on page 51) 
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RADIO PICTORIAL 




T hat much publicized streamlined, stainless 
steel train—the Zephyr—of the Chicago, Burl¬ 
ington & Quincy Railroad, which has begun its 
exhibition in the large cities of the United 
States is completely equipped with a radio 
receiving installation. This is the first perman¬ 
ent radio installation made in a train. As 
shown in Figs. I, 2 and 3, the receiver s located 
on the platform of one of the sections of the 
train, while the reproducers are installed at 
the ends of the cars, concealed by decorative 
grilles. The aerial for the receiving equipment 
is located on the top of the car.—See Fig. 2. 

When the regular organ of a church in 
Coventry, England, broke down the resourceful 
Vicar had a small harmonium, a 5 tube ampli¬ 
fier and two dynamic reproducers installed in 
the church so that the congregation would not 
miss the organ music. The results were so good 
that the Vicar claims that there is no longer 
any need for churches to install expensive 
organs. The installation is shown in Fig. 4. 

At 5 is shown a new development that prom¬ 
ises to be a boon to blind people. It is o 
phonograph recording which lasts the unusually 
long time of 3 hours for a complete record. 
Entire books on these records can be heard by 
blind persons with the aid of phonographs or 
electric pickups used with radio receivers. It 
is planned to place these records in libraries. 
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The applications of radio principles to surgery and medicine have been 
mentioned from time to time in RADIO-CRAFT. In radio s ever widening 
branches, is now included the healing of the sick. A specific example of 
equipment that makes this possible is shown in 6 and 7. Several years 
ogo while working on a radio transmitter on very short wavelengths, 
engineers found that their body temperature was raised so that even 
though the actual temperature in the room was close to freezing, they 
became warm. This action was studied and subsequently it was found 
that the human body absorbed the energy from waves of a particular 
frequency. This action hos been used in creating artificial fevers in the 
cure of certain molodies. At 6, high frequencies are used to actuate 
ultra-violet tubes which are inserted in ear, nose or other body openings 
where infection exists. At 7 is the artificial fever machine which utilizes 
spark gops, rother thon vacuum tubes for the generation of the high 
frequency currents which are applied to the body by capacity plates. 

At 8 is shown a new device for locoting the presence of radium or 
radio-active substances. It consists of a vacuum tube device, using a 
type 32 tube with a floating grid, which is located in the “feeler tube'* 
and a type 30 tube as an amplifier. A visual indication of unbalance on 
the meter te Is when radio-active substances are near the feeler tube. 

The photographs at 9 and 10 show the equipment in the commentator's 
boat used in the classical Cambridge boat race. The radio equipment 
used on the launch is shown in Fig. 9 and the engineers and commentators 
are shown on the launch at 10. The transmitter works on short waves, 
which are picked up some distance from the scene of the race and 
transmitted by telephone line to "Broadcasting House" where they 
finally find their way out into the ether. 

he photograph at 11 shows another way ta make a P.A. system that 
can be easily transported to the scene of an event to be "sound 
equipp ed* This installation was made by a Pittsburgh, Pa. school. 

Photo Courtesies: 1. 2. 3. liudd Mfg. Co.; 4. Globe Photo; 3, Press Photo; 6 7 I.epel 
Tr ie SdiwL ^ UurCiitl ° f SumJards ' l0 - Uritlsli Itroadcusting Corp.; 11. ' Connelley 
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THE LATEST 
RADIO EQUIPMENT 



A portable “Nl.-G.” (No. 466) 



Multi*test unit. (No. 467) 



“Battery or A.C.” set. (No. 468) 



Crystal microphone. (No. 469 


PORTABLE MOTOR- 
GENERATOR (No. 466) 

A 6u LR. unit with a con¬ 
stant output of 110 V., 
250 \\\, 60 cy. A 2 cyele air* 
cooled single-cylinder gasoline 
motor, rope starting, drives a 
self-excited generator. The 
ignition system of the former 
unit is shielded, and the out¬ 
put of the latter is filtered, to 
prevent radio interference. 


A MULTI-TEST UNIT 
{No. 467) 

A HIGH-QUALITY test in¬ 
strument; the resistor 
tolerance is V / t ; and the 
moving-coil instrument sen¬ 
sitivity is 2,000 ohms pet* 
volt. This instrument meets 
4 major specifications. Ohm- 
ineter range: *4-ohm to 2 
megs.; individual range: 0- 
2,000 <olnns)—0.2 (-meg.) -2 
i megs. i. i batteries, self-con¬ 
tained), Voltmeter range: 0- 
5-50-250-750 V. Milliammeter 
ranges: 0-5-50-250 ma. Micro¬ 
ampere range: 0-500. The au¬ 
tomatic selector switch con¬ 
nects the meter only to the 
desired circuit and range. 


THE •’PORTETTE" 

(No. 468) 

A 5 TURK superheterodyne 
designed for portable op¬ 
eration on a 0 V. battery, 
or 110 V.. A.C. Measures 7M» 
x 8 x 17V 2 ins. long; uses 
one, each, of the following 
tubes: 78. 6A7. 6R7, 41 and 
IV. Total battery current 
consumption is less than 6A; 
on A.C., only 40\V. 



All-wave coil switch. (No. 470) 



Improved condenser mike. (No. 471) ^ lube aI |. wave sup er. (No. 472) 


A "PIEZO-ASTATIC" 
ROCHELLE-SALT 
CRYSTAL MICROPHONE 
{No. 469} 

D OKS not require batteries 
or subsequent adjust¬ 
ment; feeds directly into 
high-impedance eireuits. such 
as tube grids; and does not. 
have any background noise. 
Tase measures 1 x 2 ins. in 



“Capacity” wire. (No. 473) 


dia. Response characteristic 
about 5 (11)., +, from 20 to 
6,000 cycles. 


A FLEXIBLE COIL- 
SELECTOR (No. 470) 

A 4 COIL unit which per¬ 
mits any one of 4 coils 
to lx* connected into circuit. 
A distinct novelty lies in the 
fact that the coils are plug-in 
type and may be replaced by 
others having more desirable 
characteristics for operation 
in any type of circuit. 


IMPROVED CONDENSER 
MICROPHONE {No. 471} 

T HE unit illustrated com¬ 
prises a comb user micro¬ 
phone and pre-amplifier. Im¬ 
provements in hack-plate de¬ 
sign result in improved 
damping characteristics that 
level off the response curve. 
An air valve in the case com¬ 
pensates barometric differ¬ 
ences. 

11 TUBE ALL-WAVE 
RECEIVER {No. 472} 

TIIK chassis of the receiver 
* illustrated incorporates tone 
control and A.V.t\ The up¬ 
per frequency range is 5,500 
to 15.500 kc. (54.5 to 19.2 me¬ 
ters. approx.): the lower, 540 
to 1,700 kc. (555.2 to 176.4 



New coil switches. (No. 475) 




A 220-110 V. adaptor. (No. 476) 



Nam© of manufacurer of any device will be sent on receipt of a self-add re ssed, stamped envelope. Kindly give (number) in description under picture. 
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S.-W. coil selector, (No. 477) 



Portable talkies. (No. 478) 




“B” vibrator. (No. 479) 


“Wide range” amplifier, (No. 480) 




meters, approx.). Uses a 2A7 ( 
58, 2A6, 2A5, and an 80. 


"CAPACITY" WIRE 
(No. 473) 

kiERELY snip the wire at 
a point along its length 
that will result in securing 
the correct capacity value in 
experimental and commercial 
radio receiver circuits. This 
“capacity” wire, is made by 
winding double silk enameled 
wire of a small dimension 
around a heavier, doublo-silk- 
eovered, enameled wire. It 
may be obtained in spools or 
in specified lengths, treated 
and measured for capacity. 


TUBULAR PAPER 
CONDENSERS (No. 474) 

"THE “peewee** types illus- 
* trated have tinned copper 
terminal strips which contact 
each foil of the condenser. 
These terminal strips are 
then soldered to tin metal 
washers to which the pigtails 
are soldered. This construc¬ 
tion eliminates the condition 
of open or momentary con¬ 
tact that has been the main 
trouble in previous types. (If 
the pigtail breaks off a new 
lead may be soldered to the 
end washer.) 


SHORT- AND ALL-WAVE 
SWITCHES (No. 475) 

AN imj)roved all - wave 
switch is shown at A; at 
E, a short-wave switch. These 
single hole mounting switches 
are designed for low-resist¬ 
ance contact, noiseless opera¬ 
tion and low capacity between 
circuits and the ground. 


220 TO 110 V. STEP-DOWN 
AUTO-TRANSFORMER 
(No. 476) 

kJATIONAL and interna- 
1 ^ tional requirements for a 
device that will permit 110 
V.. A.C. radio sets and asso¬ 
ciated equipment to be oper¬ 
ated from a 220 V., A.C. sup¬ 
ply are met by the auto-trans- 
former shown in the figure. 
Standard capacity ratings, 125 
and 250 \\\, on power line 



Electric plant. (No. 484) 



Police dictaphone. (No. 485) 


frequencies of 50 to 123 kc.; 
special sizes to order. Radio 
sot plugs into unit which, in 
turn, plugs into power line. 


SHORT-WAVE COIL UNIT 
(No. 477) 

A NY one of -t coils connects 
into circuit by merely 
turning the control knob. Coil 
relacements are made by re¬ 
moving the central mounting 
screw, Provision is made for 
ganging units. The frame is 
adjustable to coil lengths. 


COMPACT 16 MM. 
TALKIE (No. 478) 

“TWO cases comprise this 16 
■ mm. sound on film talkie. 
The amplifier and speaker are 
contained in one case and the 
projector equipment in the 
other. The amplifier is de¬ 
signed for operation oil 110 
V., A.C.; for operation on 110 
V„ D.C., a converter rated at 
110 \Y, will be required. An 
A.C.-D.C. switch adapts the 
projector motor and lamp for 
universal operation. 


NEW M B" VIBRATORS 
(No. 479) 

IMPROVEMENTS in vibrat- 
* ors for use in vibrator-type 
“E” units have resulted in 
the production of two designs 
(one of which is illustrated), 
referred to as the “full-wave,” 
and “self-rectifying” types 
for use on 6 or 32 V. The 
former type utilizes a type 
84 tube (minimum efficiency, 
62 r / t ): the latter does not 
(minimum efficiency, 70 r /t). 
A lead container houses the 
unit which, in turn, fits into 
a tin case lined with sponge 
rubber and fitted with a plug. 
Total weight of unit is 2 lbs. 


"WIDE RANGE" SOUND- 
FILM AMPLIFIER (No. 480) 

T HIS amplifier is entirely 
A.C. operated. Incorporates 
the following tubes: three 
56’s, two 2A5’s and one 5Z3; 
power output, 10 W. Fre¬ 
quency response up to 10,000 
{Continued on page 44) 



Test unit selector set. (No. 486) 



Replacement condensers. (No. 487) 



Radio-phono., combined. (No. 488) 



Improved sound recorder. (No. 489) 



Small-space attenuator. (No. 490) 
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RADIO DEVICE 
GUIDES THE 
BLIND 

Electronic devices have found many uses in 
every day life. Here is another very practical 
application for the photoelectric cell—that 
of guiding blind people. Light beams, cor¬ 
rectly located, form paths which are followed 
by the use of special photo-cell sound units. 


A. HALBRAN 




MIRROR 
2 


Fig, A 

Dotted lines Al, Bl, Cl indicate tight beam 
courses, and, A2, B2 and C2, reflections. 

Fig. B 

The photoelectric guide unit, with its pho- 
tronic cell on the lop and a buzzer on the side. 



R ADIO, in its ever widening 
branches, has included numerous 
humanitarian actions and devices 
—for example, the many rescues 
at sea and in flooded areas. And now 
another such service lias been added to 
the list: not so glamorous as the two 
examples mentioned, yet not one iota 
less valuable to those poor unfortunates 
whom it aids. 

We refer to the help that electronic 
devices are giving to blind people, 

A unique system for guiding the blind 
by means of beams of light and a pick¬ 
up device held in the hands of the blind 
person has just been successfully dem¬ 
onstrated by its inventor, J. 0. Kleber, 
at the American Foundation for the 
Blind, Completely dispensing with es¬ 
corts, blind persons demonstrated their 
ability to And various offices, climb up 
and down stairs and traverse long halls 
aided only by beams of light projected 
from various locations and reflected by 
numerous mirrors. The principle of 
the system is the projection of a wide 
beam of light from a light source incor¬ 
porated in which are optical lenses for 
controlling the intensity and width of 
the beam, A blind person is guided 
within the scope of the light beam by 
means of a small portable unit attached 
to which is a photronic cell. The unit 
contains also a relay, flashlight buttery 

Fig. c 

Interior of the stairway-beam device showing 
the photo cell and light source with the buz¬ 
zer on lop. 



and a buzzer. This unit is held in the 
manner shown by the photographs on 
tliis page and on the cover. As the 
blind person travels along the light 
beam, the buzzer on the pick-up device 
is constantly sounding. If, however, 
the blind person should stray off the 
beam, the buzzer instantly ceases. Then 
the blind person stops, moves the unit 
arm ml until he (or she) hears the buz¬ 
zer, and continues. 

The sources of these light beams are 
placed at strategic points in the vari¬ 
ous halls, stairways and offices and are 
so designed that they can be controlled 
by a central switchboard. Thus, if a 
blind person is in one office and desires 
to go to another office in the building, 
a switch is turned on which governs all 
the beams to that specific location. 
Other switches turn on the beams to 
other locations, etc. 

For going around turns or corners a 
very interesting method is used, for, at 
intersections the light beams overlap, or 
rather cross one another and the blind 
person walking along tlie beam in one 
direction would not know when the 
other beam at a turn in the corridor 
was reached. To overcome this diffi¬ 
culty, sanded strips are placed on the 
floor at a point immediately in front of 
the point where the beams cross and the 
blind person knows, when this strip is 
reached, that it indicates a change in 
{Continued on pay*: 43) 

Fig. D 

The switching panel at the American Foun- 
dation for the Blind, for turning on the beams 
between different offices and rooms. An op¬ 
erator turns on the desired beams as needed. 
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Fifl. A 

John V. L. Hogan with his facsimile receiver. 


THE 

RADIO PEN 

It is difficult to predict when television will 
become a reality. However, a device which 
satisfactorily approximates it, and which 
will have a novel use in the home, in connec¬ 
tion with any receiver, has recently been 
satisfactorily demonstrated. 

C. W. PALMER 


T ELEVISION, that most interesting 
subject for experiment, has received 
many setbacks during the past few 
years, the chief difficulties at pres¬ 
ent being financing and merchandising. 

But even though we have been disap¬ 
pointed by the progress of television in 
its pure form, very definite steps have 
been made in allied lines. Take for ex¬ 
ample the radio typewriter, developed 
by a group of engineers, one of whom 
is Clyde Fitch, formerly connected with 
this magazine; and the radio ticker- 
tape invented by \V. G. H. Finch—a 
man well known for his developments 
in the art of printing telegraph systems; 
or the radio “writing” systems, such as 
the hot air spray and similar systems 
developed by RCA in conjunction with 
Captain R, H. Ranger. 

And now we have another system of 
radio “writing” that threatens to be¬ 
come even more popular than its prede¬ 
cessors—mainly because of its simplic¬ 
ity, low price and flexibility. 


HERE 15 A PICTURE OF 
ONE OCTAVE ON THE 
PIANO KEYBOARD 



Fig. 1 

Several examples of the material transmitted. 


This is the “Radio Pen,” an invention 
by John V. L. Hogan—well known for 
his patents covering ganging of condens¬ 
ers with a common shaft, and more pop¬ 
ularly known as “single dial” tuning. 

How It Works 

While this new facsimile transmission 
system is meant particularly for use in 
the home, in conjunction with the regu¬ 
lar broadcast receiver, the engineers 
who have perfected it make no pretense 
that it will supplant the transmission 
of music and entertainment. Rather, it 
will aid the latter—with the ultimate 
aim of providing something similar to 
a radio newspaper (as explained by 
Hugo Gernsback in the April, 1934 is¬ 
sue of Radio-Craft —“Radio Set Prints 
Newspaper”). 

The mechanics of the receiving equip¬ 
ment are quite simple. The entire in¬ 
strument is contained in a small metal 
box about the size of a typewriter. It 
consists, essentially, of a motor which 
moves a pen swiftly back and forth 
across a strip of paper projecting from 
a large roll. The motor also moves the 
paper strip up line by line as the pen 
progresses. The pen is pulled to the 
surface of the paper by a magnetic de¬ 
vice, actuated from a standard radio re¬ 
ceiver (of the broadcast type). Im¬ 
pulses from the transmitter are picked 
up and rectified by the receiver and 
then actuate the magnetic device. 

The motor is run from the 60 cycle 
power line, and in the demonstrations 
recently this was the only means used 
of synchronizing with the transmitter. 
In answer to a question by the writer, 
the inventor stated that synchronizing 
was not nearly as critical as that re¬ 
quired for television, and in fact satis¬ 
factory results can be obtained by sim¬ 
ply using a 60 cycle power line as a 
synchronizing means, even if the source 
of power for the transmitter and re¬ 
ceiver are not the same. This of course, 
is only true if the frequency of both 
power lines is kept at 60 cycles and does 
not shift considerably. According to 
the inventor there is no drifting of the 
“image** as in television. 


Two types of transmitters have been 
devised for use with the Radio Pen. 
The early type required the use of mo¬ 
tion-picture film containing the words 
or views to be transmitted. This trans¬ 
mitter is still used for announcements 
or other material which is repeated 
from time to time. 

The later type has been arranged so 
that it will use pen-and-ink drawings, 
typewritten text or printed matter di¬ 
rectly from the paper itself, thus elimi¬ 
nating the cost and delay of preliminary 
processing. This is the system used in 
making the abbreviated examples shown 
in Fig. 1. 

The detail that is possible with this 
system of facsimile transmission is de¬ 
pendent upon the speed of transmission. 
For example, in the recent demonstra¬ 
tion of the system (when the samples 
shown at Fig. 1, as well as a group of 
simple pictures of animals and other 
objects, were sent a distance of approxi¬ 
mately 5 miles, from Long Island City 
(Contimted on page 39) 



ORIGINAL 
COPY IN 

trans¬ 

mitter 


Fig. B 

Pictures being sent on the special transmitter. 
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'‘Ceiling «ro, visi¬ 
bility zero," radio¬ 
phones the airport. 
With a radio bea¬ 
con to guide him, 
the Pilot securely 
wings h i s way. 
Radio warns him 
of weather ahead, 
brings him to his 
destination, and 
guides him to a 
safe landing. 


From coast to coast the air is throbbing with 
radio messages, guiding our airliners, unseeing 
and unseen, through fog and darkness. 

Did you know that American air lines fly aily 
farther than six times around the world? Forty 
percent of their flying is done at night. Millions of 
miles are flown "blind" each year, for whatever 
the weather, the mail must go through, schedules 
must be maintained. This brilliant performance 
was made possible by extensive use of radio aids. 


United Air Lines photos 


FLYING "BLIND" 



Blind landing requires only the two instruments shown above. 

JJ. S. Dept, of Commerce photo. 



Both the direction of the airplane and its proper gliding path are 
shown on the instrument above. (1) on course; (2) too low and 
to the left; (3) too high and to the right. 

*U. S. Dept, of Commerce photo. 



u N INSTRUMENTS, on beacon, on course,'* drones 

m 1 the laconic message from an air liner somewhere 
J in the clouds, steadily winging her way through 
fog to the home airport. And, one might add, 
“on schedule*'—thanks to radio. 

The extent to which commercial aviation depends on radio 
for maintaining its schedules regardless of weather is insuffi¬ 
ciently appreciated by the general public. As a matter of 
fact, it is not an exaggeration to say that radio has made 
commercial aviation possible—because a transportation sys¬ 
tem is valuable to the public only in direct proportion to the 
regularity of its schedules, and radio is the only means of 
guiding aircraft unerringly through fog and darkness. Even 
the low-lying ground fog, that last enemy of schedules, was 
at last conquered by the ubiquitous radio. 

While the mechanical process of “blind,” or instrument 
flying does not rely on the aid of radio, the mere fact that 
the pilot is able to fly level and maneuver his ship without 
seeing the ground will not bring him to his desination, nor, 
indeed, even tell him where he is. From coast to coast 
stretches a mighty network of radio beacons, guiding air¬ 
craft on their rounds; from coast to coast invisible radio 
waves carry their terse messages, by voice and code, as the 
speeding ships talk to their airports. From leaving the 
ground until they land again, the pilots are in constant com¬ 
munication with the ground. The steady note in their ear¬ 
phones tells them that they are on course; periodically, on 
this same frequency, Federal weather stations cut in and 
broadcast their reports. A turn of the dial, and the pilot 
is in touch with the radio system of his own air line; every 
twenty minutes he reports his progress, receives instructions 
to change his altitude or course to avoid bad weather or pass 
in safety other airplanes which may also be flying blind on 
the same route. And when the destination is near, taxicab 
and hotel reservations are radiophoned to the terminal. In¬ 
deed, radio makes commercial aviation possible. 

While it is possible to fly an airplane without a single 
instrument as long as the pilot can see the ground, safety 
in flight is obtained only through accurate knowledge of the 
functioning of all units of the complex piece of machinery 
comprising the modern air liner, and in prompt warning of 
any irregularity. For this reason, a number of instruments 
are carried, which can be divided into three groups; engine 

Fig. 1-—The Department of Commerce radio installation for blind iandings, 
at Newark Airport. (1) short-wave landing beam station; (2) runway 
localizing beacon; (3) approach marker beacon; (4) boundary marker 
beacon! (5) spatial gliding path formed by constant field intensity below 
the inclined landing beam; (6) point of contact with the ground; (7) moni¬ 
toring and two-way communication equipment; (8) remote control stations; 

(9) control cable. 

U. S. Dept, of Commerce photo 
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BY RADIO - 

Radio daily accomplishes the seemingly 
impossible, guiding pilots through opaque 
nothingness to their invisible destinations. 

On the New York General Post Office is 
carved an inscription: "Neither snow, nor 
rain, nor heat, nor gloom of nights stays these 
couriers from the swift completion of their 
appointed rounds." This story tells how radio 
helps our air lines to maintain this proud motto. 

HENRY W. ROBERTS 


All conditions of blind flyino can be simulated by this trainer. “Radio'* 
signals are sent by the instructor at left, Casey Jours School photo. 



gtoup, flight group, and radio group, 'We are primarily 
concerned only with the third, or radio group, but a working 
knowledge of the flight instruments, and their limitations, 
is necessary for the proper understanding of the functions 
performed by the radio instruments. 


The Flight Instruments 

The purpose of flight instruments is to permit maneuver* 
nig without seeing the ground, as ordinary senses do not 
function correctly without a point of reference outside the 
airplane; even the sense of gravity is lost, as centrifugal 
forces many times stronger than the earth’s pull act on the 
pilot once the 200'inile-an-hour airplane gets out of control. 

The most important blind flying instrument is the arti¬ 
ficial horizon, consisting of a vertical axis gyroscope and a 
system of air jets and pendulum vanes, to correct for pre¬ 
cession, which indicates the attitude of the airplane in rela¬ 
tion to the surface of the earth. The tuni-and-bank indi¬ 
cator, somewhat similar in principle, consists of a small 
gyroscope operating a vertical pointer, which indicates the 
amount and direction of turn; while the ball-and-tube level 
below the pointer shows if the airplane is correctly banked 
for the turn, centrifugal force keeping the ball at the bot¬ 
tom. The rate of climb indicator shows the true rate of 
ascent or dtscent irrespective of the attitude of the airplane 
in reference to the ground; the instrument consists of a 
sealed metal case with a capillary leak tube, within which is Fig. 2 

placed a sensitive diaphragm cell, connected with a pointer A simplified diagram of a radio range beacon, and how a pilot finds the 
on the dial. As the airplane rises or descends, the pressure airport "blind.’* See text for details, 

on the diaphragm changes instantly, while the pressure in- 

(Continued on page 37) 
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DISTANCE BETWEEN CIRCLES • 2 MILES 


Fig. 3—Below. 

At left, plan view of approaches to Washington airport, showing the radio range beacon and two 
marker beacons giving definite location to the pilot flying blind. At right, field intensity diagram 
of the arrangement, showing how the marker beacon signals are superimposed on the range beacon. 




Below Is a runway localizing antenna as de¬ 
veloped by United Air Lines engineers. 

United Air Lines photo 
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INTERNATIONAL RADIO REVIEW 



Fig. A 

The new midget tube compared in size with 
a normal sized cigarette lighter. 


NEW ENGLISH MIDGET TUBES 

IN an advance notice from the Marconi- 
* phone Company, Ltd., to Radio-Graft, 
two new tubes just released on the Eng¬ 
lish market were described. 

These two tubes are identical in ap¬ 
pearance, both being unusually small in 
size—only 2% x 1 in. in diameter. They 
are both tnodes, one having an ampli¬ 
fication factor of 15 and a plate impe¬ 
dance of 30,000 ohms, and the other an 
amplification of 5 with a plate impe¬ 
dance of 12,500 ohms. The filament of 
both are the same, operating at 1 volt 
and consuming . 1-ampere. 

Another outstanding feature of these 
tubes is the base. As shown in Fig. A, 
there are no prongs on the bottom of 
the base—side contacts being substituted 
for the usual pins. This reduces the 
over-all size, increases the strength and 
in future multi-element types permits 
the use of more contacts than the pin 
construction. We predict that this type 
of base will find great favor and will 
ultimately be adopted by American tube 
makers. 

The small size of these tubes, com¬ 
bined with their low filament and plate 
requirements makes them especially 
suitable for portable work; for portable 
receivers, deaf-aid amplifiers, police 
“personal’* receivers, etc. 

These tubes are constructed with a 
glass envelope, but a seal between the 
glass bulb and the base is of the same 
type of construction used in the Catkin 
tubes (Radio-Craft, August, 1933, page 
75). 


WIDE-FREQUENCY SPEAKER 

R ECENTLY, in radio engineering cir¬ 
cles, all over the world, unusual in¬ 
terest has been given to the transmis¬ 
sion and reception of high quality pro¬ 
grams. For example, several months 
ago, we ran an excerpt from Wireless 


HERE is what the radio experi¬ 
menter has been wanting for a 
long time—a semi-technical re¬ 
view of the thousands of new 
ideas which are continually ap¬ 
pearing in overseas publica¬ 
tions. Each month there are re¬ 
ceived at the offices of RADIO¬ 
CRAFT hundreds of daily, weekly 
and monthly magazines orig¬ 
inating from all over the world. 

SINCE the cost of subscribing 
to each of these would be pro¬ 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the really 
important, new developments il¬ 
lustrated and described each 
month in these publications. 

NOTE that the only available in¬ 
formation is that which is pub¬ 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 



Fig. B, above; Fig. 1, below. 

The two-cone wide-frequency dynamic speaker. 




Fig. 2 

This hearing aid is cleverly hidden in a pair 
of eye glasses. Note the windings. 


World describing a new dynamic speaker 
with a crimped voice coil to equalize 
the electrical and mechanical impe¬ 
dance so that the high frequencies would 
not be attenuated. With this repro¬ 
ducer, uniform response up to 10,000 
cycles was claimed. 

And then there were the much pub¬ 
licized experiments of the Bell Tele¬ 
phone Laboratories in “The Third Di¬ 
mension in .Music”—( Radio-Craft. May, 
1934, page 654). 

Almost in step with our progress along 
these lines, the British have placed a 
new, and somewhat similar reproducer 
on the market. As shown in Figs. B 
and 1, this speaker has a subsidiary 
free-edged cone inside of the main dia¬ 
phragm and mounted securely to the 
edge of the voice coil. The large dia¬ 
phragm reproduces frequencies up to 
4,000 cycles, and the small cone repro¬ 
duces most frequencies above that fre¬ 
quency. The distribution at high fre¬ 
quencies is much wider with this type 
of construction than would be the case 
if the energy were radiated from the 
large diaphragm. 

According to the description in Wire¬ 
less World, measurements show that 
the response is substantially flat from 
about 70 to 8,000 cycles, and that there 
is an appreciable response at 12,000 
cycles. 

This speaker combines in one unit 
the system suggested by the writer in 
the article “Twenty Ways to Improve 
Your Radio Set” in the April 1934 issue 
of Radio-Craft, in which it was sug¬ 
gested that a separate speaker of the 
dynamic or piezo-electric variety, espe¬ 
cially made for high frequencies could 
he added to an existing set to improve 
quality. 


NOVEL AID FOR THE DEAF 


Q UITE a few years ago, Hugo Gerns- 
back invented a device to aid the 
near-deaf, which he called the “Oso- 
phone.** This unit consisted simply of 
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Fig, C 

A German version of how a car set should 
be made. It contains a “B’’ unit. 


n phone, of unusual const nut ion, tin* 
diaphragm of which was equipped with 
a hakelite piece that was gripped bi*- 
i'a ' en tin' Teeth, This deviee carried 
sound vibrations to the iinier ear by 
bone conduction, 

Pinco then, many bone conduction de¬ 
vices have been developed. some of 
which are n <*onstant use by persons 
with defective hearing. 

A recent issue of Amatimk AViku.kss 
magazine contained a description of a 
novel type of bone conduction device. 
This is shown in Fig. L\ Tt consists of 
a pair of eve glasses, the rims of w hich 
are wound with a great many turns of 
tine wire over a soft iron core. The 
core ends in two flat pole-pieces, P and 
PI, which actuate thin diaphragms over 
the poles. These magnetic diaphragms, 
which also act as the nasal clamp of the 
glasses conduct the sounds to the bone 
at the bridge of the nose. 

This is an ingenious way to conceal 
the hearing aid. as a suspension cord, 
C, can serve tlie double purpose of car¬ 
rying current to the phones and at the 
fame time act in the usual capacity as 
a supporting cord for the glasses. 







A GERMAN CAR SET 

IX Fig. C, is shown a German version 
* of how a car set should be made. 
This is the new Telefuiiken receiver. 
As shown, it is somewhat different from 
the Ameriean types, with its sloping 
panel extending in front of the instru¬ 
ment panel of the car. 

The set contains four tubes and has 
a M H” unit in the metal cabinet so that 
the entire power supply for the set is 
obtained from the ear storage battery. 


HIGH-FREQUENCY METAL 
RECTIFIER 

CKVKRAL times in this department, 
^ we have pointed out the use of 
metal-oxide certifiers for use as seeoiid- 
detectors in superheterodyne sets and 
similar uses. However, up to now, these 
detectors have been limited in their ap¬ 
plication because they could not oper¬ 
ate on frequencies as high as the broad¬ 
cast. band. 

Xow, however, the frequency range 
lias been increased so that they art* 
(theient as detectors on frequencies up 
to loOo kc. This should enlarge their 
usefulness as many of the sets used in 
Kurope utilize' T.U.F. circuits: tin* su- 
porhetcrodyne being less popular over 
there than in the U. S. 

A MULTI-CIRCUIT SWITCH 

A KAT11KU interesting switch ap- 
pea rod recently in lias tel bride 
tier Drain Insen, a magazine published 
in Germany, Designed particularly for 
all-wave sets, this switch has numerous 
contacts and switching sections, but re¬ 
tains a low inter-contact capacity. 

The switching is accomplished by a 
series of cams on the switch shaft. This 
permits a very flexible control, as cams 
of different shape can be used to close 
individual contacts at any desired point 
oil the circumference of the dial pointer. 
In other words, instead of using cams 
with a single extrusion, as shown in 
Fig. 3, cams with two, three, four or 
even more extrusions can be used. Al¬ 
so different cams can be used on indi¬ 
vidual sections so that the contacts can 
be closed at any given point on the dial 
and remain closed for any desired arc 
of the dial. 

(Continued on pm/c 48) 


Fig. 3. above 

A cam-operated multi-section switch. 

Fig. D. left 

The metat-Oxide detector for high frequencies. 


Fig. H 

A transverse-current carbon microphone. 


Fig. F 

The parts that make up the cabinet above. 


Fig. G 

A special set-up of the 2 cone reproducer. 


Fig. E 

The modernistic add-on cabinet assembled. 
i ----- 
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A RADIO-CONTROLLED BOAT 



The completed model, with hatches open to show apparatus. 


Interest in that fascinating application of 
radio, termed radio-dynamics, is being re¬ 
ceived. It pertains to the control of mechani¬ 
cal devices, from a remote point, by means 
of radio apparatus. A simple and very easily 
constructed radio controlled model boat is 
herewith described. The receiver and trans¬ 
mitter are of conventionel design; the special 
equipment can be easily built. 


R. H. PACKARD 


T HERE are, without question, many 
experimenters and constructors 
who delve into every phase of radio 
research or construction. The sub¬ 
ject of this particular experiment, which 
incidentally proved very practical and 
satisfactory, is called "radio-dynamics/’ 
and pertains to the control of mechan¬ 
isms by means of radio. A model sail 
boat, or yacht (a “ketch,” to be exact), 
was built so that it would satisfactorily 
incorporate certain other mechanisms 
that were essential to operate and con¬ 
trol it from a remote point. A radio re¬ 
ceiver of standard material was con¬ 
structed and installed; three tubes be¬ 
ing employed, comprising detector and 
two audio stages. As a matter of fact, 
the receiver is a standard regenerative 
affair—no special tricks included, since 
none are necessary—which may be 
found in use almost any where. A spe¬ 
cial relay of extreme sensitivity was 
constructed, operated by the output of 
the receiver and which in turn controls 
the piloting or maneuvering of the boat. 

The following is a complete descrip¬ 
tion of the various components neces¬ 
sary', their construction, and final op¬ 
eration when installed. 

The Control Equipment 

There are at present four separate 
controls in the boat: (1) rudder to port; 
(2) rudder to starboard; (3) sheets 


filament current supply. The complete 
unit including batteries can be easily 
built into a 5 x 8 x 11 in. carrying case, 
weighing only 16 lbs., although at the 
present time the set is not extremely 
compact 

The interrupted radio waves radiated 
by the antenna of the transmitter are 
picked up by the antenna on the yacht, 
a single wire running between the masts 
and down to the bow, with the lead-in 
carried to the detector stage of a 3 tube 
short-wave receiver. Referring to Fig. 
1, it is seen that the first stage is a re¬ 
generative detector, regeneration being 
controlled by a variable tickler coil so 
that the circuit is in an oscillating con¬ 
dition. The incoming radio-frequency 
signal heats with the local oscillation, 
giving an audio frequency signal which 
is amplified in two transformer-coupled 
stages, the last of which acts also as a 
rectifier since its grid is biased to plate- 
current cut-off by a "C” battery. When 
a signal comes through the rectified cur¬ 
rent trips a sensitive relay in the plate 
circuit of this tube closing a contact 
in the exterior circuit, and when the 
signal ceases, this contact opens. 

The relay is made by winding 24,000 
T. of No. 36 wire on a transformer core 
to make a horseshoe magnet. It has a 
resistance of 500 ohms with the 2 coils 

(Continued on page 40) 


hauled in, and; (4) sheets played out. 
These are performed by pressing the 
key or push-button at the transmitter 
1, 2, 3, or 4 times, respectively, with 
one dot to stop any of these operations. 
A selector switch within the boat acts 
on the impulses from the receiver and 
makes the proper electrical connections 
to carry out the desired operations. 

The transmitter is a conventional, 
modified tuned-grid, tuned-plate oscil¬ 
lator operating on 80 meters, unmodu¬ 
lated, and keyed in the negative plate 
return lead by means of a push-button 
on an extension cord for convenience; 
it feeds a half-wave antenna. It uses 
a type 71A tube with two 45 V. “B” 
batteries for plate supply and a small 
home-made 6 V. storage battery for the 



Fig. 2 

Location of equipment in model boat. 




ft v £Toa*ce 
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Fig. 3 

The 3 tube receiver and relay. 
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A SET SENSITIVITY TESTER 


An oscillator when properly understood and 
used is one of the most versatile instru¬ 
ments in the equipment of Service Men. 
One built along the lines described in this 
article will permit a higher standard of effi¬ 
ciency, besides adding that professional 
engineering touch, in repair work. Some of 
the possible uses of this tester are: 

(1) Checking efficiency of repaired 
receivers. 

(2) Comparison of sets. 

(3) Aligning tuned and I.F. stages. 

(4) Tube testing. 

^ J. T. BERNSLEY — 



Fig. A, Checking a receiver's efficiency! 

Fig. 4, below. 

Calibration chart for oscillator. 


O SCILLATORS have been ex¬ 
tensively used by Service Men, 
but not all of them fully realize 
the number of uses to which 
these instruments can be put. In a 
laboratory, the oscillator is one of the 
most versatile instruments, being em¬ 
ployed for most major engineering op¬ 
erations in design and measurement 
work. In servicing work, most men 
simply use it for aligning receiver 
stages. By a few simple changes, (or 
if desired this complete unit can be 
constructed for less than five dollars, 
excluding meters) the oscillator that is 
on hand can be made so that it will per¬ 
form any of the operations to be de¬ 
scribed. 

Construction 

Fundamentally this "tester” is sim¬ 
ilar to any oscillator. It is a self- 
modulated oscillator employing a type 
30 tube, batteries and everything self- 
contained, but includes an 0-1 ma. mil- 
liammeter in the plate circuit to indi¬ 
cate the existing output when the oscil¬ 
lator switch is turned “on.” The reason 
a meter of this range is employed is 
not only because a tremendous output 
is not really essential, but because 
“high” output is not desired for check¬ 
ing the sensitivity of a set. Due to the 
low plate voltage applied to the tube 



Fig. B 

Internal view. Few parts are necessary. 


(45 V. maximum, although 22V& V. is 
sufficient in most cases) the plate cur¬ 
rent will never exceed 1 ma. and may 
be regulated by the filament rheostat 
which is included in the design of the 
unit. In actual use, when testing an 
average receiver, a plate current of 0.4- 
ma. was sufficient to produce a sizeable 
output reading on the output meter. 

The frequency range is from approxi¬ 
mately 100 kc. to 1,500 kc., the higher 
frequencies being harmonics of funda¬ 
mental frequencies in the tuning range 
of the coil and condenser. Although the 
coil used in the construction of this os¬ 
cillator was from an I.F. transformer 
whose peak was 350 kc. (and from which 
the padding condensers were removed), 
the required coil may be easily con¬ 
structed and all details are shown in 
Fig. 2. 

The value of the coupling condenser 
in the output (plate) circuit which con¬ 
nects to the receiver should be low. 
Approximately 50 mmf, will be sufficient 

(Continued on page 52) 





Fig. 3, above. 

Broadcast stations and calibration. 


Fig. 2 

Constructional details of coll. 
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IMPORTANT FACTS ABOUT THE NEW 


ALL-WAVE ANTENNA SYSTEMS 



R. D. WASHBURNE PART I 

Throw away your "1904" antenna! Install a "1934" type! 
Result: satisfactory, noise-free all-wave reception of foreign 
radio programs. The author describes the "double doub¬ 
let" and other up-to-date antenna systems that result in 
marvelous reception on 16 to 550 meters. 


A “double doublet” antenna kit. 

R ADIO sets have received the concentrated considera¬ 
tion of the entire radio engineering field until, today, 
we have highly-perfected “all-wave” receivers designed 
to enable us to grasp invisible hands that extend 
from foreign climes across the seven seas. 

Vacuum tubes, too, have received specialized attention so 
that, now, we even have "all-teave" tubes electronic units 
of superlative design which, incorporating such ultra-modern 
characteristics as we find in the new type 1C6 tube, meet 
the exacting demands of this latest and most enchanting 
service. 

But what has been done about improving that bottle-neck, 
the radio antenna—the radio receiving set’s source of broad¬ 
cast energy? Perhaps some of the owners of all-wave sets 
who read the following data will be greatly surprised to 
learn that a good 1 tube set may “run rings around” their 
fine, new multi-tube receiver, “with all modern improve¬ 
ments.” simply because the former instrument is used in 
conjunction with an efficient antenna system, in contrast to 
the latter, 1934 set which is using an out-moded, 1904 an¬ 
tenna system! (In this connection, see Hugo Gernsback’s 
editorials, “All-wave Sets,” and “Radio Noises,” in the Janu¬ 
ary and June, 1934 issues of Raoio-Ckakt, respectively.) 

Before we go a single step further, let us state without 
any equivocation—it is sad but true , that only a very elabo¬ 
rate or intricate antenna arrangement, involving substantial 
costs, will meet the specification for an ideal all-wave an¬ 
tenna system. However, there is good news in the fact that 
a most amazing improvement in noise-free and reliable 
reception of over seas radio station programs may be effected 
by utilizing the very latest developments in all-wave antenna 
installation technique. 

Types of All-Wave Antennas 

Leaving technical comments aside for the moment, let us 
consult a listing of the 7 most suitable, new all-wave antenna 
designs, in their respective order, as follows: 

(1) Double doublet (Figs. 1 and A). 

(2) Inverted-L with unshielded lead-in (Fig 2). 

(3) Doublet with transposed lead-in and tuned or un¬ 
tuned impedance-matching transformer (Figs. 3 and B). 

(4) Doublet with transposition-cable lead-in and no im¬ 
pedance-matching transformer (Figs. 4 and C). 

(5) Inverted-L or T-type, with transposition-cable lead-in 
and no impedance-matching transformer (Fig. 5). 

(6) Doublet with twisted-pair lead-in and broadcast- 
short-wave change-over switch (Fig. 6). 

(7) Composite Marconi and Hertz antenna (Fig. 7), 

An illustration of each type of antenna installation, accom¬ 
panied by a discussion of its characteristics, is not quite 
sufficient material to enable the average radio set owner to 
adequately determine the most suitable type to meet his 
individual rquirements. However, reference to Fig. 9 will 
start the radio man on the right foot; Figs. 2 to 8 are shown 
and described in Part II. 


Although there are only two fundamental types of an¬ 
tennas—the Hertz, which does not require a ground, and 
the Marconi, which does—there are numerous variations of 
these. The problem, then, for efficient “all-wave” reception 
is to find the most suitable design that will result in maxi¬ 
mum signal strength and minimum interference —the two 
go hand-in-hand—on wavelengths from about 16 to 550 meters 
(approximately 18,750 to 550 kc.), or even more (late “short-, 
medium-, and long-wave” sets receive wavelengths as high 
as 2,000 meters (about 150 kc.); the longer range includes 
many high-power foreign stations). 

Antennas for “Ground” and “Sky” Wave Signals 

Transmitted signals of any wavelength are known to 
divide into two components—the “ground” wave and the 
“sky” wave. The ground wave remains close to the earth’s 
surface, providing reliable service only over short distances 
from the broadcast station. A grounded antenna, the Mar¬ 
coni inverted-L type shown in Fig. 9B, is especially suitable 
for ground-wave signal reception. Increased signal strength 
is obtained by increasing the length of the long flat-top. 
This type of antenna lacks sharp resonance peaks and there¬ 
fore is only broadly resonant. The major direction from 
which signals are received by the long flat-top portion of the 
receiving antenna is indicated in the figure by a horizontal 
arrow (the receiving equipment is indicated by detector 
Det., and the transmitting, by spark balls S and gener¬ 
ator Gen.). 

The sky wave, on the contrary, travels up to the semi- 
conductive envelope that we now know enshrouds the entire 
earth at a considerable distance and is reflected back to the 
earth’s surface at an appreciable distance from the station. 
With short-wave signals, the sky-wave usually does not 
return within the radius covered by the ground wave, result¬ 
ing in a so-called dead-spot region within which reception is 
impossible or extremely unsatisfactory. The length of the 
region wherein such conditions are effective is known as 
the “skip distance,” varying greatly from day to night and 
from summer to winter approximately as shown in Table I. 

An ungrounded antenna, the Hertz doublet-type shown in 
Fig. 9A, is especially suitable for sky-wave signal reception. 
Although no more effective than a correctly-installed in¬ 
verted-L type on wavelengths to which it is not tuned, the 
doublet antenna is extremely efficient in the region of the 


Table I 

Effect OF Time of Day and Season on Siiout-Wave Reception 

i Range 
Miles (Winter) 


Wave- Ground- 
length Wave Range 

Sky-Wave 
Miles (Summer) 

(Meters) 

(Miles) 

Noon 

Midnight 

100 

00 

00 

GOO 

40 

75 

100-200 

250-5.000 

31 

GO 

200-700 

1.000-* 

25 

50 

300-1.000 

1,500-* 

10 

35 

400-2.000 

2.500-* 

1G 

1 G 

700-4.000 

X 


Noon 
100 
200-G00 
500*2.000 

<uio-:i.no0 

OOO-4.000 
1.500-* 


Midnight 

2.500 
400-* 
1,500-* 
2.000-* 
X 
X 


(•Unlimited distance. X ordinarily cannot be beard.) 
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pronounced peaks which occur at its 
resonant and harmonic frequencies. Al¬ 
so, the doublet is highly directional, and 
"receives best from directions at right 
angles to the direction in which the 
wire is stretched, as indicated by the 
vertical arrows in Fig. 9A. The direc¬ 
tional characteristic of a doublet whose 
two wires or "dipoles" X and V run in 

straight line north and south, let ns 
say, will be directional east and west. 
Now, by tilting the doublet so that the 
south end, for instance, is low and the 
north end is high, an added directional 
preference to southern signals will be 
observed. 

When sections X and Y are not run 
in exactly the same direction, or their 
lengths are unequal, the doublet effect 
is reduced, the directional preference is 
changed, and the antenna system begins 
to function as an aerial and counter¬ 
poise. In the latter instance, with the 
counterpoise immediately beneath and 
parallel to the antenna, the spacing be¬ 
tween counterpoise and aerial should 
be no less than Vi the height of the 
antenna above ground. The main points 
to be remembered in erecting such a 
modified or folded doublet, are: (1) the 
space |partially enclosed by the two 
sides of the antenna system is noise 
tree, and; (2) the transposed lead-in 
should be connected as high up as pos¬ 
sible. 

Man-Made Interference Limits 
AM-Wave Reception 

Checking hack at this stage of our 
analysis we find that there are 3 out¬ 
standing characteristics of the doublet 
antenna, to wit: (1) resonance at the 
Jundamental and harmonic frequencies; 
i 2) high directivity, and; (3) pick-up 
and lead-in sections of the antenna sys¬ 
tem maintain their functions independ¬ 
ently of each other. These character¬ 
istics especially recommend the doublet 
for quiet reception of distant stations. 
Although reception on the short wave¬ 
lengths is less affected by “atmospher¬ 
ics" (natural static) and good results 
may be had in midsummer even during 
a thunder storm, the reverse is true 
where the interference is wan-made. 

Electrical machinery such as trolleys, 
dial telephones, motors, electric fans, 
automobiles, airplanes, electrical appli¬ 
ances, flashing signs and oil burners 
create far more interference to recep¬ 
tion of the shorter-wave signals than to 
reception of programs in the “stand¬ 
ard" broadcast band 'of 200 to 550 me- 




rio. l 

The new "double doublet'* all-wave antenna installation. 


ters. In tests it has been noticed that 
stray conductors such as antenna wires, 
and power lines, re-radiate noise inter¬ 
ference that has been radiated at a re¬ 
mote point and picked up hv these con¬ 
ductors; this demonstrates the need to 
keep the flat-top or dipole section of the 
Marconi or Hertz antenna system, re¬ 
spectively, as far as possible from such 
wires. 

If necessary, whore the local inter¬ 
ference covers a considerable area, it 
may be advisable to locate the antenna 
400 or 500 ft. away—perhaps on another 
building—, running only a shielded 
lead-in or a transposition line through 
the area of interference, 

Locating the antenna at a point re¬ 
moved from sources of interference is 
v<ry important, inasmuch as the 
strength of broadcast signals received 
from a considerable distance varies al¬ 
most directly as the distance—whereas, 
local interference signal strength varies 
as the square of the distance. Thus, by 
placing the antenna 20 ft., instead of 
10 ft,, for instance, from a source of 
local interference the ratio of broadcast 
signal strength to interference signal 
strength is improved approximately 4 
times. 

To still further improve the signal-to- 
noise ratio, place- the antenna as high 
as possible. Ry so doing, two desirable 
results are secured: (1) an increase in 
height means getting the antenna fur¬ 
ther away from sources of noise, and; 
(2) the greater the height, the greater 
will be the signal pick-up. 

Finally, to receive the most distant 
stations, secure an even higher signal- 
to-noise ratio by being careful to install 
the antenna in a location isolated from 
nearby wires, trees, building Avails, 
roofs, etc. Such objects reduce the effi¬ 
ciency of the antenna system by absorb¬ 
ing signal energy before it can reach 
the antenna. 


The Lead-in of the Doublet Antenna 

The doublet antenna provides maxi¬ 
mum signal response on signals of a 
wavelength which has a certain rela¬ 
tionship to the length of the flat-top 
portion of tlie antenna system, and this 
characteristic ordinarily is unaffected 
by the length of the transposed twin- 
conductor It.F. transmission line that 
constitutes the lead-in. For best results 
on a given wavelength the lengths of 
dipole sections X and Y, in Fig. 9A, 
should each be Vi of the desired wave¬ 
length. This exact length for the di¬ 
poles of the doublet is conveniently ob¬ 
tained by dividing 492,000 by the de¬ 
sired frequency in kc., and multiply¬ 
ing the result by .95, for accurate fig¬ 
ures on wavelengths of 20 meters and 
above. The result is the length of the 
flat top, in feet; this length is now 
halved by breaking the length with a 
strain insulator placed at the exact cen¬ 
ter. Of four dipole ends thus formed, 
two terminate at this insulator and 
connect to an R.F. transmission line 
or twin-conductor lead-in whose wires 
are “transposed." 

The two wires that compose this 
“transposition lead-in" are interchanged 
every few inches in their respective po¬ 
sitions in order to eliminate the pick¬ 
up of local interference. This reduced 
pick-up of noise is due to the fact that 
any current set up in one wire is neu¬ 
tralized at the coupling coil or impe¬ 
dance-matching transformer by the cur¬ 
rent simultaneously set up in the other, 
parallel wire. Of course, if man-made 
interference is introduced in the set 
via the power line (to which the set is 
connected) before even the lead-in is 
connected to the set. the antenna system 
should not be blamed in this instance 
if its correct installation does not re¬ 
sult in more noiseless operation; in 
cases such as this one an all-wave power 
(Continued on page 46) 
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Fig. A 

G.E. B-52, duo-purpose radio for automobile or home use. Operates on 
auto battery or 110 V. A.C. 


NEW AUTO 

Auto-radio receivers have improved consid¬ 
erably in design and appearance in the past 
few months. Practically all models are now 
constructed in single unit fashion, containing 
dynamic speaker and "B" supply unit. Tuning 
controls are improved in appearance and 
mechanical construction. The circuit improve¬ 
ments and tubes used are such as to produce 
an efficiency equivalent to that of an excel¬ 
lent home receiver. 




Fl a . B 

Simply attach plug for 110 V. A.C. use 



Fig. E 

Motorola, Dual 6—Super heterodyne, employs 
2-7S*s. 1*77, 1-75. 1-42, and an 84 rectifier 
or Elkonode No. 53 “B” power rectifier unit. 
Airplane type tuning control and dynamic 
speaker* A tone control is provided to com¬ 
pensate for car acoustics. 



Fig. C 

Majestic 66, 6 tube superhet. 




Fig. D 

Arvin 25, 6 tubes and 6 in* speaker, S 
point tone control. Easily installed. 


Fig. F 

Audiola 346, 6 tube superhet. Manufacturer 
specifies that no suppressors are necessary. 



Fig. G, left 

Studebaker-Philco. Spe¬ 
cial tuning control ar¬ 
rangement for instru¬ 
ment board or compart¬ 
ment. 


T HE auto-radio receiver of a few 
years ago was a crude affair, in 
comparison with present models. 
Whereas the old model consisted 
of numerous boxes to hold the receiver 
chassis, speaker and “13” batteries, and 
the tubes were such that very little am¬ 
plification of the meager signal (gener¬ 
ally obtained from most auto antennas) 
fed to them was derived; the new sets 
are practically just the opposite in that 
every imperfection existing in earlier 
models has been eliminated. The latest 
in auto-radio receivers is a single unit 
with just one or two bolts, at the most, 
necesarv to anchor it to the car. Today, 
“R” batteries have been entirely done 
away with, a “13” supply unit that ob¬ 
tains its power from the car battery 
being employed to furnish the necessary 
plate voltages. This unit may be either 
of the motor-generator type, or a vibra¬ 
tor which chops the 6 V. D.C. (from the 
storage battery) into pulsating D.C., 
stepped-up by a transformer to approxi¬ 
mately 225 V., A.C. and then rectified 
and filtered by a special rectifying tube 
and filter arrangement. Some receivers 
employ a mechanical rectifier, operated 
“in step’* with the vibrator “chopper,” 


Fig. H 

RCA Victor, M105, 4-tube superheterodyne. 
Employs a mechanical inverter and rectifier for 
"B” supply, thus eliminating a tube. 
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SETS and FEATURES 

The installation procedure for auto sets has also been refined 
considerably. A radio receiver in a car now is a thing of 
beauty, in addition to being a necessary convenience. As 
suggested in the photographed illustrations below, the tuning 
controls may be so located in any one of various places in 
a car, that it will contribute to the tuning ease and interior 
appearance. Many new cars include radio as standard 
equipment. 



to eliminate the necessity for an extra tube. 

Essentially, what has been, to a great, extent, responsible 
for the tremendous improvement in efficiency of present-day 
car sets is the development of new and improved tubes. Such 
tubes as the 6A7, 6B7, 78, and the 41 permit greater umplifi- 
cation, larger power outputs at initially lower plate voltages, 
besides a circuit arrangement that enables the tube to per- 
lorm double functions, such as composite first-detector and 
oscillator, or second-detector and A.V.C. or l.F. stage This 
when summed up, means simply that a tremendous saving 
in tubes is accomplished without impairing the efficiency of 
the receiver. In addition, the versatility of these tubes per¬ 
mits the attaining of 3 tube efficiency from one, by means 
of multiple functions (outlined) and reflexing. As a matter 
of fact, most of the 5 and 6 tube receivers that are manu¬ 
factured are the equivalent of 7 and S tube sets of a few 
years ago. 

Insotar as reproduction is concerned, the new auto sets 
reproduce with a quality comparable to most home receivers. 
Some of these new sets employ class At amplification in the 
final audio stage, so that a relatively large power output is 
delivered to the speaker, resulting in ample volume without 
“forcing” the volume control until that strained quality or 
tone is obtained. Of course, all of the present manufactured 
models include the dynamic type of loudspeaker. 


G. E. Model B-52 

In Figs. A and B are shown an auto radio set that is more 
than an ordinary auto radio; it is made by General Electric 
(Continued on page 49) 


Fig. I 

A Special airplane-type tuning control is installed, with receiver, at the 
factory of the Hudson Motor Car Company. It harmonises with all 
other instruments. 



Fig. J 

Packard radio tuning control in arm rest. 



Fig. K 

Packard, tuning control on instrument panel. 



Fig. L, above 

Standard type installation (Packard), tuning control mounted on steer¬ 
ing column. Set mounted behind instrument boa<d. 


Fig. M, below 

Tuning control matched with instruments in Studebaker. 
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Fig. A 

A modern and well-equipped auto-radio service shop. 

(Photos A iin<l li. nnirtv'> Halhran) 



AUTO RADIO 
INSTALLATION 

I N STEP with the improvements made in auto-radio re¬ 
ceivers in the past year are improved methods for install¬ 
ing these sets and the elimination of motor noise. The 
many thousands of sets that were installed in cars since 
this form of car pleasure became popular have served to 
increase by a considerable amount the knowledge of car 
radio set installers. By this time most installation men 
now have a fixed procedure or routine for eliminating motor 
noise from certain makes of cars. Unfortunately, despite 
this constant experience the amount of labor and detail in¬ 
volved have not been materially reduced, that is, not up 
until a few months ago. However, with the introduction of 
new devices, designed to materially increase the efficiency 
from auto-radio sets and reduce motor noise pick-up, it seems 
probable that installation men will no longer dread the in¬ 
installation work in certain types of cars. Tlieir work lias 
already been considerably lightened by the foresight of pres¬ 
ent-day receiver manufacturers in designing their new sets. 
Most car sets employ only two or three bolts at the most to 
fasten the complete set within the car. Compare this with 
the numerous holes and bolts necessary to mount the various 
units that comprised an automobile receiver a few years 
ago, and we can readily realize the time and labor saved 
by present improvements. 

As regards the routine for ignition noise reduction or 
elimination, certain salient operations are necessary with 
every car, and from then on, depending on the car, it be¬ 
comes a matter of “cut and try" or “hit and miss’* endeavors. 
Some of the very difficult ones sometimes require practically 
complete shielding of all low- and high-tension wires, in 
addition to the suppressors and condensers that must be 
installed. It has been noticed, by those actively engaged in 
auto-radio installation work, that the following will aid ma¬ 
terially in effectively reducing motor ignition interference: 
(1) Bonding and grounding all cables and pipes that 


Fig. B, above 

Screened cage for testing receivers in cars; 
the screening minimizes external R.F. inter¬ 
ference. 


Fig. C, below 
A car radio antenna rod. 


Photo courtesy. Tube Deutsolimann CorP. 



COLLAPSIBLE RADIO 
POD ANTENNA -— 


ANTENNA SOCKET 
AND 

MOUNTING BRACKET 
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Fig. D, above 

Device for automatically increasing 

charging rate. Court es>\ A. II. Lynch, Inc. 
Fig. E, below 

Auto antenna matching-transformer unit. 



Fig, F, above 

Standard types of ignition-noise suppressors; 
see text for applications. 

Photo courtesy. International Res. Corp. 




















SERVICE AND 
HINTS 


extend through the “bulkhead” or “fire¬ 
wall” as it is sometimes called. Also, 
in a good many instances it is neces¬ 
sary to ground (with heavy cable) the 
metal panel which covers this compart¬ 
ment wall. 

(2) Connect both “A” wires from 
receiver to battery direct, instead of to 
ammeter and instrument panel (which 
seems to be common practice with most 
installation men who afterwards won¬ 
der why they encounter so much diffi¬ 
culty in eliminating motor noise.) 



Fig. H 

A new principle in auto-set antennas. 

3 hoto ccurtcsy, Instill ne Corp. of America 


Fig. 1 

Wiring diagram of a 
multi-tapped ’ B” elimi¬ 
nator for car-or farm-set 
use. 



(3) Install antenna in roof of car, 
preferably, for best reception, and as 
far back from motor compartment as 
possible. 

(4) When installation is completed 
and all grounds are installed, turn re¬ 
ceiver “on,” start motor up and listen 
for motor interference. If noise is bad, 
disconnect the short length of lead-in 
from receiver to antenna and note 
whether the noise ceases, if it does 
then this may be taken as an indication 
that the antenna is probably picking up 
the ignition radiations from the over¬ 
head light wire which leads to the dome 
light. Installing a dome light filter 
will generally eliminate this trouble. 

(5) For some very stubborn cases 
of ignition interference, a specially 

{Continued on page 57) 


Fig. I, below. An auto-radio “B” unit. 

riipto courtesy. General Transformer Cap. 



A NEW AUTO-RADIO 
REMOTE CONTROL 

This tuner will be of interest to the constructor who wishes 
to build a modern set to suit his particular requirements. 

JOHN T. PAIICV * _ 



Fig. A 



* Delta Itadio Mfg. Co. 


Tuner clamps on steering column. 

S OMETHING different in auto-radio controls is now 
available to the constructor who wishes to build a 
deluxe or midget auto radio. Since midget auto sets 
are becoming popular for local reception much in the 
manner of the popular A.C.-D.C. home sets, an auto-radio 
remote control has been developed that incorporates a tun¬ 
ing unit to simplify the building and installation for the 
constructor. 

This is accomplished as follows: instead of controlling the 
condenser gang and volume control by means of mechanical 
drives, the complete tuner is incorporated in a compact unit 
which fits any steering column. This simplifies construction 
for the builder since all experimental work has been care¬ 
fully carried out resulting in maximum efficiency over the 
broadcast band. The illuminated airplane-type dial is cali¬ 
brated in kilocycles. 

The Schematic Circuit 

Looking at the schematic circuit, you will see the standard 
(Continued on page 56) 
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NEW AUTO-SET DIAGRAMS 




V MAJESTIC 66 

T HIS RECEIVER is a superheterodyne 
using an I.F. of 175 kc., employing a 
3 gang condenser. Circuit sequence is, 
1 stage of tuned U.F., composite first- 
detector and oscillator, 1 stage I.F., di¬ 
ode second-detector, one stage of A.F., 
followed by a power stage. Full A.V.C. 
action on 3 tubes is obtained from the 
diode circuit by the “delayed rectifica¬ 
tion method/ 1 In this method, the di¬ 
ode plates operate at a slight negative 
bias so that no A.V.C. results until a 
certain signal level has been reached. 
The power supply is of the vibrator 
type. A resistance which varies until 
the tubes heat up protects the vibrator. 

\ -— 


ZENITH MODEL 462 

T HIS receiver employs a 6 tube super¬ 
heterodyne circuit. The I.F. used is 
252V& kc. Tubes used and operating 
voltages are as follows: 


Tube T7se 


Calh.V. 

Sup.- 

e.-<;.v. u.v. 

s.-r, v. 

ri.v. 

fiO. R.F. 

Amp. .. 

... it* 

— IT. 

72 174 

err net. 

1 & Osc 

... 3.3 

— 3.5 

l2Pef .17 t 

one i.f. 

•\mp. 

... IT. 

— IT. 

0-(’ 

17 1 

75 net. 

a * a.V. 

C.. 1.2 

-. - - - 

— 13*! 

42 Power Amp. ., 

.... — 

-11.5 — 

174 G 

1**5 

6Z4 Itcct. 



— — 

— — 


All voltages measured from indicated 
points to ground. Battery voltage, 6V. 
To balance I.F. circuit, remove con¬ 


trol-grid lead from the 6F7 and connect 
the 252kc. test oscillator to the con¬ 
trol-grid of the tube and to ground. 


POSTAL MODEL T 

THE circuit diagram, on left, gives all 
* necessary resistance and capacity val¬ 
ues for servicing the set. 

Balancing intermediate frequency 
coils. These are peaked to 175 kc. and 
are trimmed through the top of the tall 
cans by means of a smalt screwdriver 
and a 5/16-in. socket wrench. 

Balancing R.F. coils. Tune in a weak 
signal at its correct dial marking near 
1,400 and adjust first and second trim¬ 
mers on variable from front of chassis 
for loudest signal. If signal does not 
come at proper dial setting carefully 
adjust rear trimmer on variable to shift 
signal to its proper location and then 
readjust first and second trimmers. 

- J 


STUDEBAKER MODEL AC-206 

T HIS receiver is a 6 tube superhetero¬ 
dyne; the I.F. used is 260 kc.; built 
by Pliilco and in circuit design very 
much similar to the Philco model 11. 

To align or adjust tuned circuits re¬ 
move the control-grid cap terminal from 
77 tube, and connect signal generator 
after adjusting to exactly 260 kc. Vol¬ 
ume must be turned full “on 0 ; all pad¬ 
ding condensers on I.F. transformers 
adjusted first. After aligning I.F. 
stages, connect signal generator to an¬ 
tenna and adjust padding. 
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MOTOROLA DUAL 6 ^ 

CALIENT information regarding this 
° receiver may be obtained by refer¬ 
ence to diagram on left. When servic¬ 
ing, the audio end of the chassis may 
be checked by removing the control- 
grid cap of the 75 and, if normal, a 
loud hum will occur. To check the os¬ 
cillator circuit, turn the variable con¬ 
densers to “minimum” position and 
touch the oscillator stator plates. A 
dick should be heard when plates are 
touched and again when fingers are re¬ 
moved—to indicate that oscillator is 
lunctioning. 

For alignment of I.F. transformers 
signal generator output should be con¬ 
nected to the grid of the 77 first-de¬ 
tector and oscillator tube. Remove tlie 
grid cap and connect a .5-nieg. resistor 
ivom grid to ground. 


ATWATER KENT MODELS v 
816, 926, 936 

CCHEMAT1C wiring diagram of circuit 
** for these three models is shown on 
right. In lower right hand corner wiring 
of motor-generator type ”B” supply for 
models 926 and 9X6 is shown. Model 
SI6 employs a mechanical inverter and 
rectifier, thus eliminating rectifier tube. 

All* voltage measurements are indi¬ 
cated on drawing, and were made with 
sensitivity switch at local position 
(switch open). 

Aligning procedure and servicing tests 
are similar to those mentioned for other 
receivers. Output of signal generator 
should be connected to grid cap of 6A7 
tube after terminal is removed. I.F. 
peak 264 kc.; receiver is best aligned 
when chassis and generator box (926 
and 936) are grounded. 

— j 

AUDIOLA 346 

U ANUFACTURER recommends after 
installation is completed that an¬ 
tenna trimmer be adjusted on distant 
station around 1,400 or 1.500 kc. for 
loudest signal. Antenna trimmer will 
be located directly under serial num¬ 
ber on top of set. This adjustment will 
provide maximum sensitivity with indi¬ 
vidual types of car antennas. 

For special cases of ignition inter¬ 
ference the filter shown in lower left 
hand corner of diagram will prove very 
effective. Insert in “hot” lead from 
set and as close to set as possible. 


P 

RCA VICTOR M-105 

ANLY four tubes are employed in this 
model, as shown by the diagram. 
A vibrator type inverter-rectifier re¬ 
places the rectifier tube, and if servic¬ 
ing of this unit is required, it should 
be completely replaced. 

All R.F. adjustments can be made 
with receiver in case. 

Socket voltages are as follows: 


Tube 

Path.to 

rath. to Cnth. to 

Path. 

Type 

Ciroimd 

Si'. <;ri(l Plate V. 

Mu. 

78-K.F. 

4.42 V. 

r:jV. 222 

n.2r> 

i:.\7-1W. 

4.42V. 

83 V. 222) 

p i.oo 

OA7-Os<\ 

4.42V. 

._„ 223* f 

)total 

OB7-!>ot.2 

3.22 V 

84 V. 2lX 

•“.2.7 

41 Pciwi'l* 

130. Y\ 

214V. 200 

20.00 
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A 3 TUBE A. C. 
SHORT-WAVE SET 

This receiver, though simple to build, is never¬ 
theless highly efficient and reliable in its 
operation. It may be operated either from 
batteries or I 10 V. A.C. power supply. Com¬ 
plete details of the receiver and power pack 
are included. 



FRANK LESTER* 



Schematic. First stage untuned, second tube detector with regeneration, 
third tube resistance coupled audio stage. Power pack connections 
shown in continuation. 


M OST of the simple and low-priced short-wave receiv¬ 
ers that have been brought out recently for DX 
enthusiasts who want to hear foreign stations are 
of the battery-operated type, and therefore do not 
particularly appeal to people who have grown accustomed 
to the convenience, reliability and economy of house current 
operation. These sets fill a definite need, but radio listeners 
who have not bothered with batteries for years would much 
prefer to “get into short waves” with a small A.C. set. 

To fulfil this requirement and to get these people exploring 
the busy short-wave channels, the writer has designed a 
simple but effective A.C. short-wave receiver that uses the 
latest tubes in a dependable, hum-free circuit, and that costs 
very little more than the average battery model complete 
with all its necessary “A,” “B" and “C” batteries. The 
powerful A.C. tubes, of the pentode type, make possible, 
under favorable conditions, comfortable loudspeaker results 
(Conti» k<*cZ on page 42) 


* Ktiginecr, Wholesale ltadiur Service Co. 


A PRACTICAL LINE FILTER 
FOR ALL-WAVE RECEIVERS 

At last! A really practical and inexpensive line filter that 
materially decreases noise in the all-wave receiver caused 
by line pickup of "man-made” static. Complete construc¬ 
tional details are given so that any novice can build it. 

A. D. LODGE 



W E HAVE modern selective re¬ 
ceivers and we erect carefully 
designed antenna systems, 
yet all these precautions are 



Fig. A 

inside view of line filter panel. Coils L1-L2 
are placed at a right angle to L3-L4. 


in a measure spoiled if we overlook the 
greatest remaining collector of noise— 
the house wiring that offers a conduc¬ 
tive path from the many sources of 



condensers employed. 


man-made disturbance directly into the 
heart of our receiver. Through this 
unguarded portal may enter the roars, 
crackles, and sputters that mar the 
otherwise perfect reception of distant 
stations. True, there have been many 
line filters, but being in general de¬ 
signed primarily for the broadcast re¬ 
ceiver, they are practically inoperative 
on the higher frequencies. 

The writer’s assistance was requested 
in clearing up a particularly troublesome 
case of noisy reception. Every known 
noise reducer—doublet antenna; trans¬ 
posed lead-in; ordinary line filters; etc. 
had been tried but there still remained 
an annoyingly high noise background. 
It was then decided to tackle the prob- 
(Continued on page 40) 
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UPLIFTING THE 

SERVICING 

PROFESSION 

"Thar's gold in them thar" suggestions and 
hints, for Service Men, which are contained 
in this issue. 



Plioto fomtosy Xnt’I I’niou Tube Cuj>. 

Second prize winner; Edward Radio Service, Washington, D. C. 


PART II 


F. E. COLT 


C LEANLINESS for a business is as 
important as personal attire. 
How many times have you been 
in a repair shop and seen things 
piled up in piles, a dirty bench top, 
dirty floors, a junky looking “dump.'* 
Dump is the right word here, as some 
shops look as though their contents had 
been dumped in place. There is no 
excuse for it either, just laziness—that's 
alb 

Radio service work should be a little 
more refined. Your best customers will 
be ladies. It is the ladies of the home 
who will have the service work done so 
we must tone up the shop, make it at* 
tractive so that the ladies can come in 
and feel that they are not entering a 
“grease joint." Let's form our first rule 
right now* This shop must he kept 
i.leuH and orderly. 

The Shop Arrangement 

In part of this series, were diagrams 
of the suggested arrangements, and a 
study of them will give you more of an 
understanding than can he written. 

As was stated before, place your 
bench near one of the display windows 
which will allow you to have as much 
daylight as possible. If it could be ar¬ 
ranged so that a skylight could be in¬ 
stalled over the center of your work 
shop, letting in natural light, your light 
bill could be kept down. In placing the 
bench in the show window, I believe that 
by allowing a three foot depth show 
window is all that is necessary for a 
small display. It will let you near 
enough to the glass to receive all the 
light from that window. See drawing 
of Plan of Shop Arrangement. 


The nicest size of benches to build is 
3 ft. tops x 6 ft. in length for test bench 
and work bench while for counters and 
machine table 2 ft. x 6 ft. 

In the drawing showing a shop ar¬ 
rangement, you will note the radio test 
bench has a switchboard of 6 panels. 
These panels are each removable and, 
as you will note, contain 3 basic test 
panels which 1 believe, have more prac¬ 
tical use than anything else you could 
build. The first panel is nothing more 
than a switching panel with bench light, 
switches, A. C, line voltmeter and a 
series-multiple test lamp for 110 A.C. 
operation with a plug-in receptacle and 
binding posts. The second panel from 
the left is just a good old reliable elec- 




iiimmrmMtiiiiiritiiirifriiiimiimiiliimrritiiinMiiimt 


Fig. 1, left. Construction 
and dimensions of work 
bench, 


Fig. 2, above. Dimensions 
for a magazine file rack. 


Fig. 3, right. Diagrams of 
“A*’ and *‘8” power sup¬ 
ply units. 


trie clock so that yon may estimate the 
time it takes to do a certain job. Panel 
No. 3 from the left is a power panel 
having “B" voltages, "A" voltages and 
“C" voltages, speaker jacks and high 
voltage jack with the “B" power supply 
from under the bench as well as the 
“A" and "C" batteries. The panel on 
the bottom row from left to right I No. 
4) is an eleven section bank condenser 
bridge for substitution purp< ses and the 
No, 5 panel is a condenser tester. This 
is certainly a practical and handy 
method of testing for open condensers 
as you do not have to disconnect the 
condensers to check them. 

The 6th panel is a resistor bank made 
up from a ,1-inegohm variable resistor 
test unit and has in connection ten 
(Continued on pay* 53) 



Fig, 4 

Wiring for ant., g'nd,, and power supply outlets. 
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SHORT-CUTS 

IN RADIO 


SCALE-CHANGE SWITCH 2 WIRE CORO 




sectional view of body ro show 
SPACE FOR. SwrTCH 
. SWITCH 

TO H S CORO 



A SIMPLE screw- or holt-holding attach¬ 
ment. It is sturdy, amt easy to make 
and use. You need only a safety pin ntid a 
brass tube. Snip the latch, bend the eyelet 
at right-angles, and solder the legs to the 
tube (With the eyelet 1 in. awnyi, flip out 
the back of the eyelet.-—IS. n. It \ss 


H OME-MAGE tip-jacks are illustrated. Cut 
a piece of sheet metal to size. *4-x2 ins., 
drill for screw or boll, and bond as shown. 
I trill lengthwise through the bolt or screw a 
hole suitable for tin* plug,—J ohn Uouxik 


A SCALE-CHANGING test prod. Especially 
suitable in point-to-point resistance 
tests, to ipilekly secure the oorreot meter 
range. Merely mount a jack and push-but¬ 
ton in the ease of an ordinary expel-ropel 
pencil, as shown.—M aiii.ox U. Atwood 




A l*LEAN way to remove condenser and 
transformer compound. l>rlll a Vfc-in. 
hole in a corner of the can, which is then 
suspended by a twisted cord I to maintain 
even temperature) about 12 in. above a drip- 
pan, l*sc a regulation blowtorch to bring 
the compound to the melting point. 

—Cuitoud II. Lank 


M AKE your own auto-radio remote con¬ 
trol. Remove wiper and resistor from 
a volume control unit and fasten to tlie case 
a metal plate to which Is soldered a copper 
guide tube. Solder a flexible shaft to the 
volume control shaft and to the opposite end 
of the flexible simft solder a dial collar and 
setscrew. Use ‘•hard” solder.—O. E. PaYNE 


C ALIBRATION charts and reference mate¬ 
rial may be kept In perfect condition for 
immediate reference by mounting the data on 
a piece of wood or cardboard, covering it 
with a sheet of transparent automobile cur¬ 
tain. Hold the data and cover-sheet in place 
with thumb tacks,—.1. A. C.umii.i-: 



V dynamic reproducer. 

TO input 



STAGE 



OF 



AMPLIFIER 


TO POWER 
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PACK N 

1 ?' 
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* 



OUTPUT TRANS.^ ^ FIELD 



LOCK 

NUTS 



ONE SOCKET 
REQUIRED 


LEADS 


SHIELD 


A N GUBINA BY, small dynamic unit (for 
best quality) is connected as a micro¬ 
phone; talk acrosR the diaphragm. A switch 
connects the output transformer to the A. 1'. 
system input or output.—I»i:xNts Dklanky 


A N EMERGENCY phonograph pickup 
adapter was made by eyelet-ing a 5 prong 
socket, after removing the cathode and grid 
contacts and drilling the holes larger to ac¬ 
comodate hollow rivets.—V kuxox Adams 


A GOOSENECK socket for panel amplifiers 
and transmitters. The reducing dhow 
and two lock-nuts for same are plumbing tit- 
tings. Solder leads to the socket before seal¬ 
ing into the elbow.—M auk Ewai.d 
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NOTICE: 

Mr, Experimenter—what is your 
idea of time- or money-saving ideas? 
Most radio men have a great num¬ 
ber of short-cuts that they employ in 
their daily work — short-cuts that 
speed up their work or save them 
considerable cash. Sometimes the 
convenience these impromptu arti¬ 
fices afford is invaluable. 

RADIO-CRAFT will pay, upon pub¬ 
lication, space rates for ingenious 
expedients in radio—and its allied 
fields. 

The items may include ideas in radio 
reception; photoelectricity; television; 
electronic music; radiodynamics; and 
public address. 



Fig. 1 

Operating A.C.-D.C. sets on batteries. 


OPERATING A.C.-D.C. SETS 
ON A STORAGE BATTERY 

Alden A. Rove 

IN FIG. 1 is shown, at A. an arrange- 
* ment for operating the DeWald Stand¬ 
ard model LW-4 A.C.-D.C, receiver from 
a 6 V, storage battery and "B" batteries; 
the adapter shown at B is designed to 
permit the Dual-Wave model LW-4-DW 
set to be operated under the same con¬ 
ditions. Both of these ultra-midget set 
models incorporate the types 6C6, 6D6, 
43 and 25Z5 tubes; for battery operation 
the type 43 tube is replaced by a type 41. 

Although there is available on the 
market a special plug and cable for 
connecting the radio set, by means of 
terminal connections at the rear of the 
set, for car operation, the plug must be 
removed every time it is desired to turn 
the set off, an operation which the kink, 
illustrated, makes convenient merely by 
operation of the regular set switch. 

After making up the adapter shown 
at A, which utilizes a 6 prong tube 
base, remove the 25Z5 rectifier and re¬ 
place it with the adapter. To connect 
the power cord to the "A” battery 
the writer has made up another adapter 
from an ordinary double-prong recep¬ 
tacle from which two leads run to heavy 
battery clips. 

The Dual-Wave model incorporates a 
6 prong auto socket. The special plug 
and cable for operating this set uses a 
6 prong base connected as shown at B, 
for off-on operation of the set without 
removing the plug. 


A SUPER-SELECTIVE WAVETRAP 

Coroll Moon 

FTER time and the elements had 
wrecked the primary coil in the 
first It. F. stage in a G.E. model T-41, 
the receiver refused to function. Inas¬ 
much as the designer of said outfit con¬ 
sidered it a faux pas to leave any part 
of the chassis available, the primary was 
simply disconnected and the aerial con¬ 
nected to the grid-end of the secondary 
in the first R.F. stage. As a result the 
set worked beautifully, but tuned as 
broad as the dial would permit! 

After some investigation of the prob¬ 
lem a wave-trap suggested itself. No 
data was available and after several at¬ 
tempts, a honeycomb coil of 200 turns, 
shunted by a 500 mmf. variable con¬ 
denser was inserted in the aerial lead. 
Results were "just fair." 

After much experimenting the wave- 
trap circuit shown in Fig. 2 was evolved. 

Coils A and B, spaced *4-in., consist 
of 35 T. each of No. 24 S.C.C. wire 
wound in the same direction on a coil 
form 2*6 ins. in dia. The author used 
as condenser C a unit of about 800 mmf. 
or about 35 plates; an old 45 plate would 
work even better. 

As originally designed the wavetrap 
is effective from 700 to 1,500 kc. and 
then acts more in the manner of a band- 
selector. Once a station is tuned in on 
the main dial, the condenser C is varied 
until at one spot the volume of the in¬ 
coming signal nearly doubles. 


ASSEMBLING SPEAKER CONES 

Ernest Folto 

IN PAST issues of Rauio-Craft there 
■ have been described ways and means 
of constructing speaker cones. However, 
none of the systems described a way to 
completely assemble a cone if the old 




Fig, 3 

How to make your own speaker cones. 






send safety pin spring- 
eyelet SLIGHTLY OFF CENTER. 


Fig. 4 

Making adapters to order. 



Fig. 5 

A home-made condenser-mike adapter* 


one could not be obtained, or if it was 
in such bad condition that an outline 
could not be drawn around its edges so 
as to facilitate its construction. It is 
the purpose of this article to show* sim¬ 
ple and elementary data concerning the 
construction of cones. 

All of the materials needed can be 
bought in your local stationery store. 
The cost of these materials, listed be¬ 
low', should not exceed 50c. Assuming, 
for instance, that the voice coil and the 
spider are intact remove the entire as¬ 
sembly, being careful not to injure the 
voice coil windings. TVith everything 
out of the w*ay we take our measure¬ 
ments. 

First measure the cone's outside di¬ 
ameter, B, in Fig. 3, and scribe a circle 
having this diameter. Now measure 
the voice coil openings. (If the cone is 
cemented to the inside of the voice coil, 
take the inside measurements. If, as 
in most cases, it is cemented to the out¬ 
side of the voice coil take the outside 
measurements.) This dimension is C 
in Fig, 3, 

To take measurement A it is neces¬ 
sary to measure the distance from the 
part of the voice coil form where the 
cone was originally cemented, to the 
edge of the leather holding the cone to 
the frame. An*easy way to do this is 
to get a piece of cardboard large enough 
to cover the face of the speaker. Through 
the center of this stick a pencil or a 
thin rod until it reaches the pole piece 
in the center of the voice coil. The 
length of rod running into the speaker 
is dimension A. 

(Continued on page 55 ) 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 


V 

COLIN B. KENNEDY 62 


A RECEIVER was brought in similar 
to the Colin B. Kennedy Model 62 
Superheterodyne (A.V.C.) with the ex¬ 
ception that it didn’t have a tuning 
meter. Volume was fair but the distor¬ 
tion was awful. After checking over 
voltage and current readings I located 
the trouble as a short-circuit between 
the primary and the secondary of the 
input transformer to the 47’s in push- 
pull, placing a positive bias, about 20 


V,, on the grids of the type 47 power 
amplifiers, A new input transformer, 
Tl, in Fig. l; remedied this fay 


SONORA D-70 


faijlt. 


T HE coupling condenser, C, in Fig. 2, 
in the resistance-coupled stage of 
the Sonora D-70 may start to leak when 
the receiver has become thoroughly 
warm after running about 15 minutes. 
The speaker’s voice or the music will 
sound muffled. A man or woman talk¬ 
ing will sound as if their mouth was 
lull of hot coffee and they were trying 
to converse at the same time. The 
RC. rating of these condensers seems 
to be low for this particular position, 
most of them being of the cartridge 


type, pig tail ends, sealed with black 
pitch which becomes quite soft in a 
poorly ventilated cabinet (midget mod¬ 
els). The capacity of these particular 
units was ,05-iuf,—200 V. D,C. 



Fig. 2 

Muffled reception in a Sonora 0-70 was cor¬ 
rected by replacing a leaky coupling 
condenser. 



Lack of signal reception over part of the 
tuning range in a Kolster model CK-35 re¬ 
ceiver was found to be due to an open grid- 
suppressor. 


l/ 

WESTINGHOUSE 90 

STUBBORN case of intermittent 
reception was encountered in a 
Model 90 Westinghouse superheterodyne 
using type 27 tubes throughout with 
the exception of a single 45 in the out¬ 
put stage. Shunted across the first fil¬ 
ter choke, in Fig. 3, is C, a ,04-mf. 
400 V. ratiug condenser, making a tuned 
filter system. This condenser is en¬ 
closed in a small, fiat metal case sol¬ 
dered to the underside of the power 
pack unit which in Westinghouse mod¬ 
els of this type is a separate unit in¬ 
stalled on a shelf beneath the chassis, 
as is the dynamic speaker. The con¬ 
denser unit was unsoldered from the 
chassis (the condenser was shorting oc¬ 
casionally), and reception became nor¬ 
mal; installing a new unit completed 
the job. 

In another model of the same set I 
just clipped off the two leads to this 
unit and reception became normal, with 
no noticeable increase in hum. 

Unless the capacity of filter tuning 
unit C is exact it will be ineffective. 


200 A ROGERS BATTERYLESS 

A N ANNOYING, popping noise was 
cleared up in a Model 200 A Rogers 
batteryless receiver, console model. The 
rotor and t he stator plates of one sec¬ 
tion of the 3 gang condenser had been 



A Westinghouse 90 had a faulty choke-tuning 
unit. 



Above—Replacing Tl repaired a Kennedy 62. 
Right—faint reception in a Mohawk Lyric 
model 90 chassis was traced to an open A.F. 
transformer in the “double push-pull” unit. 


WHAT THIS DEPARTMENT 
IS FOR 

It is conducted especially for 
the professional Service Man. In 
it will be found the most unusual 
troubles encountered in radio 
service work, written in a prac¬ 
tical manner, by Service Men for 
you. 

Have you, as a professional 
man, encountered any unusual 
or interesting Service Kinks that 
may help your fellow workers? 
If so, let us nave them. They will 
be paid for, upon publication, 
at regular space rates. 


bent out of place when undergoing 
alignment at the factory, presumably. 
After being in use for some time, due 
to the wear in bearings and vibration 
from the large, ram’s horn type speaker 
beneath the chassis, the plates of the 
sections would momentarily touch when 
the dial was turned to a certain few 
points. Bending the offending plates 
back slightly and re-aligning the set 
cured this. 


V PHILCO MODELS 

I N A number of Philco models made in 
Canada I have found that the push- 
back hook-up wire used has been drawn 
too tightly around the edges of project¬ 
ing condenser cases, socket terminals, 
long bolts to the upper side of the chas¬ 
sis, and padder and trimmer condenser 
units. In time these cut through and 
cause the wire to short to the chassis, 
in a number of cases allowing faint re¬ 
ception, if any, depending on what part, 
the offending circuit wire was affecting. 
Tape around the defective spot will 
cure the trouble. 

(Continued on page 61) 
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RADIO-CRAFT'S 
INFORMATION BUREAU 


25Z5 VERSUS IV 

(206) Mr. Everett E, Collins. Fapron, Ill. 

(Q.l) Tlease publish the answers to the 
following «iueslions : Is a IV tube ns efficient 
a rectifier as a 2HZ5 in an A.O.-D.C. set? 

<A.l) The efficiencies of these two tubes 
cannot be compared in as simple a manner as 
you seem to think. The 23Z3 is netually two 
half-wave rectifiers in one glass bulb, which 
permits this tube to carry just twice as much 
current as the IV. However, this does not 
Indicate that the former tube Is more ef¬ 
ficient, as the filament and other character¬ 
istics are entirely different. 

In other words, the tubes are not inter¬ 
changeable. The 25Z5 has a filament de¬ 
signed for 2o volts, while the IV requires fi.fi 
volts. Also, the 25Z5 is designed for a num¬ 
ber of circuit variations, such as voltage 
doubling, etc., while flic IV is limited to use 
as a half-wave rectifier. 

We would not suggest that you try to 
rhange the reetificr tube in your set to use 
the 2oZ5, If it was designed for the 1 V. 

(Q.2) Could you publish a G volt battery 
converter of the vibrating type to operate 
this set from a G volt storage battery. 

(A.2) While a 6 volt converter could be 
made to operate this set, this is not eco¬ 
nomically possible, unless you change the fila¬ 
ment circuits of the tubes to a parallel con¬ 
nection, so that the filaments can be actuated 
directly by the storage battery, while the vi¬ 
brator unit simply supplies the plate current. 


A SMALL P.A. SYSTEM 

(207) Mr. .1. liar worth <;iniut, St. Louis, 
Mo. 

tQ.) I have recently seen advertisements 
alimit a small l\A. unit which is self con¬ 
tained, having the speaker built right in with 
the amplifier and using a circuit which per¬ 
mits operation on either A.C. or L>.C. lines. 


I have need for smh a small unit, as I 
can rent one to stores in iuy neighborhood 
for advertising purposes. However, if pos¬ 
sible I would like to build the unit, ns I 
have a large stock of parts in m.v shop. 

fan you supply me with tin* circuit of a 
suitable amplifier system of this type? 

( A. l The circuit shown in Fig. Q.207 
should answer your requirements. As you 
will notice, it uses a double-button carbon 
mike, for high quality, coupled to a type fib 
or 4-1 pentode tube which is, in turn, coupled 
to a type 4fi power pentode tube. Resist¬ 
ance interstage coupling is used for stability 
and to permit the high voltage gain of the 
two pentode tubes to be utilized. 

The filaments of the two amplifier tubes 
are connected in series with the 2o V. fila¬ 
ment of a 2oZ.*> rectifier tube, which serves 
the double purpose of supplying the plate 
voltage of the amplifiers and supplying the 
field coil of the dyttamie sjleaker. 

The values of all resistors, condensers and 
other parts are specified on the circuit. We 
arc sure that you will have little difficulty 
in constructing the unit. However, there 
are several precautions to be observed. 

The carbon microphone must not be used 
too close to tin* amplifier, for It must be 
remembered that the reproducer is in thj» 
same case as the amplifier, aud you will be 
troubled by acoustical feed-back if the two 
an placed too close together. The dynamic 
reproducer should have a field winding de¬ 
signed for operation on 110 V.I).f. and the 
output transformer, which is usually attached 
to the speaker should he designed to operate 
from a power pentode of the typo used. 

It will be noticed that a power coni hav¬ 
ing an internal resistor is used. This type 
of cord becomes warm during operation 
this heating is normal and does not impair 
the operation of the unit In any way. 



0WF ItACHjS l«0 O-M It Wand 'in COCO 


Fig. 0-267 

An A.C.-D.C. P.A. system supplying 2 W. 
output. 


SECONDARY EMISSION AND 
THE DYNATRON 

ti’GSi Mr. II. A. Irvine, Winnipeg, Man. 

tQ.* Ash constant reader of li.\ino-t 'iuft, 
I naturally turn to you for information about 
a subject which I have little or no knowledge 
namely, secondary emission. 

What Is the effect of carbonized plates 
in dynatron oscillators or oscillators com¬ 
bined with first-detectors using a 24 type 
1 11 be V 

iA.i Secondary emission from the plate 
of a tube: or any of the grids, is due to the 
impact of electrons from the filament ex¬ 
pending sufficient energy when hitting the 
plate to knock other electrons from It. It 
is these "other” or secondary electrons that 


SPECIAL NOTICE 

Those questions which are found to 
represent the greatest general interest will 
be published here, to the extent that 
space permits. (At least 5 weeks must 
elapse between the receipt of a question 
and the appearance of its answer here.) 
Mark such inquiries, “For Publication.” 

Replies, magazines, etc., cannot be sent 
C.O.D. Hack issues of ItADIO-CK.VFT 
prior to December, 1932, arc available at 
50c per copy; except the lollowing is¬ 
sues: 7/’29, 2, 3, 4, C, 9 and ll/’30; 
5, 8 and 9/*31; and 10/’32, which are 
out of print. Succeeding issues arc still 
available at the regular price of 25c per 
copy. 

Inquiries to be answered by mail MUST 
be accompanied by 25c (stamps) for each 
separate question; answers are subject to 
subsequent publication if considered of 
exceptional interest. 

We cannot furnish Individual design 
considerations. 

Furnish sufficient information (in refer¬ 
ence to magazine articles, be sure to men¬ 
tion issue, page, title, author and figure 
numbers), and draw a careful diagram 
(on separate paper) when needed to ex¬ 
plain your meaning; use only one side of 
the paper. List each question. De BURE 
to sign your name AND address. 

Enctose only a STAMPED and self-ad¬ 
dressed envelope for names and addresses 
of manufacturers; or, in connection with 
correspondence concerning corrections to 
articles, as this information is gratis. 


give rise to secondary emission effects, it is 
these same secondary electrons which cause 
the rather erratic curves In the type 24 
tubes at low plate voltages which, incident¬ 
ally. makes them suit able for dy natron 
action. 

Carbonizing the plates of these tubes re¬ 
duces the number of secondary electrons 
from the plate and hence minimizes the curv¬ 
ature of the tube characteristic which is used 
for dymitroi) oscillators. For this reason, 
type 24 tubes with carbonized plates are not 
particularly suitable in dynutron circuits. 

For further details regarding the dy iiatroft 
action, the article "Facts About ltynatrof) 
Operation, 1 * by F. M. Hein no. in tin* March 
Ib.'U II.who-Fiupt, page and April lbfi4, 
page .VIS, should be read. 



Fig. 0-269 

The circuit of the General Electric model C-30, storage-battery operated receiver. 


A STANDARD BATTERY SET 

(2G9) Mr. Erach, Now Haven, Conn. 

< i). i 1 have a cabin nt Lake Sehagn, 
Maine, which I visit every summer for vaca¬ 
tion. Several years ago, I took a radio s»*t 
up there, hut did not get very good results, 
mainly because the 2 V. tubes were used and 
they were found to he too delicate. We ex¬ 
perienced too much trouble with bunted out. 
tubes, which were both expensive and diffi¬ 
cult to obtain up there. 

I have been thinking of building a s»»t. 
using the fi.fi V. type tubes and use a stor¬ 
age battery for filament supply. While we 
do not have electric-light lines in the cabin, 
there is an automobile service station about 
a mile away where the battery can be 
charged. Fan you supply the circuit for a 
dependable throe tube battery operated set 
of the type desired? 

(A.) The circuit at Fig. Q.2fi!> is both 
simple and dependable. In fact, as you can 
sec. it consists simply of a stage of T.It.F. 
using an Il.F. pentode tube, a screen-grid 
detector and a power pentode A.F. amplifier. 

While this layout may not seem sufficient 
for dependable reception. It must be reniem* 
l* 1 red that till of the tubes have high ampli¬ 
fication factors and the resulting volume and 
sensitivity will be a surprise to you. The cir¬ 
cuit shown is Identical with that used in 
tin* General Electric model F*fi0 table model 
battery-operated receiver. 

In constriH’ting the set, we would advise 
you to purchase the colls, one of which is 
(Continued on 47) 
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GENERAL ELECTRIC "AUTO AND HOME" MODEL B-52 5 TUBE SUP ERHETERODYNE 

(Portable, “arm rest" home and car radio set. Incorporates a dual rectifier system—a synchronous vibrator mechanism of full-wave type for battery 
operation, and a tube rectifier for 110 V., A.C. power line operation. Also has A.V.C., tone control, and sensitivity switch.) 


Fltra-modern in every sense, the new 
model B-52 receiver. Illustrated both 
Inside and out, as well as schematically, es¬ 
tablishes a new standard of utility. r*e it 
at home, plugged into the wall receptacle 
for 110 V., A.C. power, or take It out to the 
automobile and connect its Imttery socket 
to n permanently Installed battery power 
cable. The maximum umlistorted output 
rutin# of the set Is 1.8\\\ (maximum. 5.0 
Wj with a power line consumption of only 
50 \V.; the battery drain Is only 3.7 A, 



The external appearance of the “arm rest" set. 



The compact assembly of the set is evident. 


Tube 

Plate 

Cath, S 


Cath. 

Type 

V ol t s 

Volts V 

oils 

Ma. 

VI 

31A 

4.3 

SO 

5.5 

V3* 

31(1 

4.3 

SO 

Kur* 

V3** 

310 

4.3 

— 

1(1.0" 

v:: 

307 

3.7 

S7 

4.5 

V4 

335 

15,0 355 

::o.o 

\*5 

335’ 

— 

— 

3U.IJ 

The 

almve tube 

operating 

voltage 

s ore 


taken with a 113 V., A.C, line or 0.3 V, 
buttery supply; and with the set adjusted 
for “no signal’* conditions with the sensi¬ 
tivity control at “sensitivity,’’ 

MJet, 1; **osc.; ’r.m.s.; ’’total. 

The tuning range of this set is 510 to 
1,5U(> kc. Note that the vibrator inverter- 
rectifier is accurately adjusted and sealed 
at the factory and service adjustment 
should not be attempted. The resistance 
values of inductances are shown In paren¬ 
theses. 

Tlie power circuit for battery operation 
consists of the vibrator inverter-rectifier 
with its associated transformer and filter 
circuits. The heaters of the tubes are 
powered direetl.v from the car storage bat¬ 
tery. The operating switch is so arranged 
that nt one position battery operation is 
obtained, while at the other position, cor¬ 
rect connections are made for A.C. opera¬ 
tion, 

When the switch is in the A.C. position, 
tlie A.C, input current is connected to the 
primary of P.T.3. Two secondaries are 
provided, one for furnishing power to the 
tube lllaments and the dial lamp, and the 
other for plate supply to V5. The output 
of V5 utilizes the same Alter system as that 
required in battery operation; the field 
coll Is used as a Alter choke. 

Adjustment of the IE.F. section of the 
set Is made In the following manner. First, 
align the dial pointer to the low-frequeney 
end graduation (small arrow marked “Max. 
Cap,”>, with tuning condenser rotor fully 
meshed. Next, turn dial to 140, couple a 
service oscillator to the antenna and ground 
posts, and adjust the output meter (con¬ 
nected across the volet* eoilt for maximum 
deflection at 1.400 kc. Correct circuit in¬ 
terlocking by making a second rc-alignmeut. 


In making I.F. adjustments connect the 
service oscillator between the control-grid 
of V3 and ground; the output meter re¬ 
mains connected to the voice coil. Ueduee 
the output of the service oscillator until 
only a small deflection of the output meter 
is obtained, In order to counteract the 
A.V.C. action, with the volume control set 
at maximum. Also, ground the antenna 
lead and adjust the tuning condenser so 
that onlv the service oscillator signal can 
be heard. Then, adjust the l.I*\ trimmers 
for maximum deflection of the output me¬ 
ter. Although it is advisable to follow the 
I.F. adjustments by K.F. alignment, due to 
Interlocking effects, the reverse is not al¬ 
ways true. 


STATIC IXTEItFEItENCE 
Few Service Men realize that various 
clicking sounds heard via the radio set 
only when the car Is In motion may be evi¬ 
dence that "static electricity*’ is being gen¬ 
erated by friction. Test by coasting down 
u hill with the motor turned off. 

(1) Eliminate static electricity generated 
by friction between the brake drum and 
the brake lining by applying "brake juice’’ 
to tlic brake lining. 

(3) Eliminate static due to friction be¬ 
tween the tires and the road surface by 
attaching a small brass brush under the re¬ 
taining nut on the spindle to contact the 
wheel hub or cap: or, mix a teuspoonful 
of graphite grease with the front-wheel 
grease near wheels usually make good eon- 
tact through the rear driving axles), 

(5) The rims of wooden wheels, espe¬ 
cially those equipped with balloon tires, 
may require bonding to the hub; and the 
hub may require grounding to its spindle 
by using graphite grease. 

(4 1 In some cases lmike drums, rim, and 
spindle must be bonded together. Trouble 
due only to friction between the brake 
drum and the brake lining, may often he 
cleared by bonding the brake rods—which 
act as an antenna and re-radiate the noise— 
to the chassis of the ear, (Static Inter¬ 
ference data courtesy llygvade Sylvan in 
Corp.) 
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There's plenty of Servicing Material 


in the NEW 

T HE necessity of GERNSBACK Manuals in the 
radio field has been shown by the fact that the 
total sales of the first three OFFICIAL RADIO 
SERVICE MANUALS, including the new CONSOLI¬ 
DATED EDITION, now exceed 80.000 copies. Radio 
Service Men and others engaged in various branches 
of radio know the importance of such books, and how 
they must depend upon them for reliable information. 
Whether for public-address work, tube information 
or a circuit diagram, the material needed is certain 
to be found in one of the OFFICIAL RADIO SER¬ 
VICE MANUALS. 


In preparing this new edition many of the outstand¬ 
ing problems of the Service Men have been considered 
—methods of servicing, the new equipment constantly 
needed to cope with new tubes and sets, and the 
other fields of radio, such as public-address systems, 
short waves, auto radio and others. 


I he illustrations in the 10*5-4 Manual are more explicit 
than before ; inasmuch as the diagrams are not limited to the 
schematic circuit, hut other illustrations show the parts lav- 
out, positions of trimmers, neutralizers. etc. There »i<* 
hundreds of new circuits included, ami not one from anv 
previous editions of the manuals has been repeated. This 
tre ittirotulitiimnlh/ tjitarantf’e. 


10n4 Menial also iii.-lu.1os a 
1 <j" KSIION AM. A .NSW Kit KKItVH'K. |„ ,.,uli l..».k 

Will be found 2.i coupons, which entitle you to ... 

tat ion on any radio service topic. These coupons give voti a 
complete mail service—questions on servicing and operating 
any set or circuit are answered promptly and accurately 
by the editors. Remember that, at flu* regular rate of 25c 
per question which is usually charged bv radio magazines 
this service alone is worth Srt.On. And for the Manual, we 
charge only $2.50. 

» tho 1024 Edition of the OFFICIAL 

RADIO SKU\ \i K MAM AI, is a decided improvement over 
previous volumes. 


ORDER YOUR COPIES NOW 

It Is important to every Radio Service Man and Dealer 
U\£‘.Ul is Vi * vy tl10 1^4 OFFICIAL RADIO SERVICE 
MANUAL now. The new hook will prove itself to be in¬ 
valuable as those volumes of previous j‘ears. 

No need to delay sending us your order—the 1024 MAN¬ 
IA L, like its predecessors, is a necessity in your business. 
'* v strongly advise you to order your copy today. 


GERNSBACK PUBLICATIONS, INC. 
99 Hudson Street New York, N. Y. 


1934 Manual 


Contents of the 1934 Manual in Brief 

• Diagram*, and service notes, more complete than ever be¬ 
fore in any MAN! \I>. Not merely the sellemtitle liook-ups 
will he found, hut eliassis drawings showing parts layouts, 
positions of trimmers, neutralizers, etc. 

• Voltage readings for practically all sets, as an aid In 
checking tubes and wiring. 

• Alt values of intermediate-frequency transformers used 
In superheterodynes, with the manufacturers’ own sugges¬ 
tions as to correct balancing. 

• Detailed trouble-shooting suggestions and procedure as 
oil (lilted by the manufacturers’ own engineers—in other 
words, authentic •’dope” right from headquarters, 

® Millies of all parts indicated directly on all diagrams. 
J Seetlon for reference to A,('.-IM\ cigarhox midgets. 

• Section for reference to public-address amplifiers. 

• Section for reference to short-wave receivers. 

2 for reference to remote-control systems. 

• ' complete compilation of radio tube data, covering both 
the old and the many new types. 

• Section devoted to test equipment, analyzers, etc., with 
full diagrams and other valuable information. 

• A complete list of American broadcast stations with their 
frequencies in kilocycles; extremely* useful in calibrating 
and checking test oscillators and in calibrating receivers. 

• Free Question and Answer Service, the same as In our 
last two Alanmils. 

• No theory ; only service information In quickly accessible 
form. 

• Absolutely no duplication of any diagrams; nothing that 
appeared in any of the previous Manuals will appear in the 
1924 MAXI Ah, This we unconditionally guarantee. 

• A handy, easily-consulted master index making It easy 
for you to Hud almost any thing pertaining to your service 
problem instantly. This index includes all the diagrams 
published In all the previous GERNSBACK Manuals, as 
well as the 1924 diagrams. A lilg convenience and time 
saver! 


Clip — Mail This Coupon Today 


GERNSBACK PUBLICATIONS, Inc. 
99 Hudson Street, New York, N. Y. 


Gentlemen: Kudosed you will find my remittance of $2.50 
for which you arc to send me. Postage Prepaid, One Copv 
of the 1R24 OFFICIAL RADIO SKRVICK MANUAL. [Send 
remittance by check or money order: or register letter if it 
contains cash, currency or unused IT. S. Postage stamps.] 


Name 


Address 


City 


. State 


KC-734 


RADIO-CRArT fo 


JULY, 19 3 4 
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USEFUL AUTOMOTIVE-RADIO REFERENCE INFORMATION 

(A compilation of valuable data, for speeding auto-radio service work, which includes: intermediate frequencies in foremost car-radio superhets.. 
the polarity of the storage battery’s grounded lead; where to find the lead-in in cars equipped with antennas, and; the type of roof in cars 


Intku> ii*i m vri: Fiu:ijn:N' - n:s in 
A l TO- It,MMO Sri’KUIIIITM 


Manufacturer Model LF.(Ke.) 


Aero-Charles Hooduln Co. 

070 

175 

Air Kina Products Corn. 

-IIMI. oOl* 

175 

A11 - A mer h-ai4 Mohawk Con*,-- 

CM* 

485 

All-American .Mohawk Corp... 

L-0O0 

456 

American Telcv. & Untllo Cure. Duo. 61 

175 

Anla-Nnl»litt Sparks Industrie*.16-A 

173 

,\r\Jn-Nul>lltl Sparks Industries.20-A. 30-A 

182 »£ 

At water Kent Mfg. Co., 

.01, 91-11. 01 -C 

360 

Alasiler Kent Mfg. Co. 

,421. iPhl, Sp5. 



020, 030 

264 

Atwater Kent Mfg. Co. 

,331 

45» 

Arwaler Kent Mfg. Co.. 

,1)30, TjG, 7 jO-1> 

262'4 

Audlnlsi Uadio Co.,,........, 

.0. 7. A-G. S*7 

177 Vi 

Audlnla Radio Co. 

.315 

456 

Autocrat Uadht Co.. 

.Dictator 3 

456 

.\41lo.Vox Radio Co. 

,75 

175 

Auto-Vox lUtllo Co... 

.80 

262 

Belmont Radio Corp. 

.660 

175 

Cadillac Motor Car Co. 

.now, 072. 36V1 

262 



173 

Cc4iira1 Radio Curpor»tl4»n.... 

.560. 561 

256 

Cent ral Radio Cornnrat Ion.... 

.261 

175 

Cr*islev Radio Corporation.... 

.05. 06. 98. 102. 



103 

181% 

Colonial Radio CoriKiratloo.,, 

.130 

480 

Colonial Radio Coronation,., 

. infill. 161. 16111. 



182. 18211 

175 

l)o ho Radio Coronation. 

,302V, 

175 



456 

DeWalii-Pierce Airo Inc. 


175 

Electric Auto Lite Co. 

.062-A. 072-A, 



3722 

262 

El Rcy Radio Mfg, Co. 

.A. U. C. 

465 

Emerson Radio A: Phono. Corp 

678 

172% 

Erla-Elect. Research Daks- 

.521 

175 

Erl a-Elect. He search LaUs 

.iim, fin:?, 56no. 



6000 

265 

Erl a-Elect. Itc search Labs.... 

.4100 

370 

1'adsi Hadio & Electric Corp. . 

.101 (UK). 102. 



101-11 

175 

Fa da Radio & Electric Corp.. 

.104 

470 

Franklin Radio C«rj>. 

. inn. 102, 200 

175 

Krvral Radio & Television Corp 

. A-7. A-9 

456 

flulhtaieen iToinnany . 

.362. V6Z2. 



416-W. ZOZI 

262 

Jackson-Mell Company. Lid.,.. 

.21. 205 

456 

lv«>o Mamifactm ing Cu. 

.Suiter 1 

175 

Ka\o Manufacturing Co. 

.Super 5 

262‘a 

Larkin Company . 

.9(1. 91 

175 

Lyric. Rudolph Wurlllxrr Co. 

. A-60 

485 

Lyric. Rodolph Worlilzer Co. 

.464* 

175 

.MajeMlc-flrig-ljy (Jrnnovv Co. 

.66. 11 i. 116 

175 

Meibom lladlo Mfg. Co. 

.40. 15. 50 

467. 

MDdim llell Radio Vn . 

. iO-A. 19, 10-A 

262 

Montgomery Ward Co . 

.670 

173 

Motorola •Cabin Mtg. Co. 

.7-T-17-A, 61. 



88 

175 

Motorola-Cabin Mfg. Co..... 

. 11, 55. 66, 77, 

77A,77R 

i56 

Mntii'Meter flange Koulp. Cc 

i.lo-A 

175 

Packard llsnlio Clop. 

.5. 46 

470 

Phlh-o Radio A- Tide. Corp... 

.5 

160 

PliiIt’ll Radio & Tele. Fort*... 


175 

Plillco Radio At Tele. Corn... 

.6. 9. In 

2Utl 

Hi A Victor Com party, Inc- 

, >130, M32, >134. 



Ml05. Ml 16 

173 

Kadio Chassis. Inc. 

,2. 5 

175 

S|»ark'-\VUhlngtoi* .. 

.33. 31 

172% 

sti wart Radio Corporation.... 

.60 

262 

Stewart-Warner Corporation . 

.11-1 IS 

456 

Strombcrg-CarUtm Tele Co... 

.33 

26<i 

Stroriiherg-Ciirlaon Tele. Co... 

. (Compact Police i 

175 

Tramfoimer Corp. of America. 

.ah- mu 

165 

1 Til ted American Rnseh Corp. 

.lint. 150, Ins 



(Police) 

175 

Cnited Motors (HO Pi. 

,,2035. t036. 4037 

262 

Well--Gardner & Company.. 

. .r,v. 6V. t;r. 062. 



6Z1. V6Z2, llfi-w 

202 

Wholesale Radio Serv. Co.. Inc.«-Tube Super 

262 

Zenith Radio Coriwiatlott,... 

..460. 161 

185 


unequipped with an aerial system. 


Cm; Uattkuy 

l!OlNl»* 



and Antenna 

J >.\V.\ 



Make 1931 1932 

1933 

1934 

of Car ABC ABC 

ABC 

A 

B C 

Auburn....P 11 P 1 l 

P A 1A 

P 

— 

Austin.P -P- 

P - 

i» 

— 

Hnick. ...N l 3 N 1 3 

N 2 — 

N 

— 

Cadillac P 3 — P 3 - 

1* 3 

P 

— 

Chevrolet N I 4B:3C N 1 4B;*iC N |H 5C 

N 

1 

Chrysler. P 4 — P 4 — 

P 5 - 

P 

— 

Continental - — 1 0 

N 1 0 

N 

— 

Cord.... Pi 1 Pi 1 

Cunning¬ 

P - 

N 



ham . N - N - 

X 


De^to_P 4 — P 4 — 

P 0 — 

1* 

— 

DeVaux... - N - 

— 

— 

— 

Dodge . P 4 - P 4 

P .5 - 

p 


Dusonberg N *- N - 

N (i 

N 

— —* 

Durant. . N - N - 

— 

— 

— 

Essex.N 17 N 1 7 

N - 

N 

— 

Ford , Pi — P 7 — 

P 8 — 

P 

— 

Franklin .1’ 1 8 P 1 8;ill> 

P l 8;9l) 

P 

— 

Gardner. P-- 

— 

— 

— 

Graham P 1 1 P 1 1 

P 00 — 

— 

— 

Hudson .. N 1 7 N 8 — 

N 8 - 

P 

— 

Hupmohile.P-P- 

Jordan N 

P 

P 


Iaifayette. 

U Salle P 3 - P 3 — 

P 3 


3 

Lincoln.. N 10 — N 10 — 

N 1(1 — 

N 

— 

Mart not 11 . P-P- 

P 

P 

— 

Nash. Pol 10 PtilHlOE 

1»7 8 — 

P 

it 

Oakland N l 1 

Oldsmobile.N 1 7 N l 7 

N 9 — 

N 

_ 

Packard P l 11 P 1 U 

Peerless. P-P- 

herce- 

V 1 - 

P K 

P 


Arrow 1' J — P K 

V 

— 

llymouth. P 8 — P 8 — 

IM1M :8 

P 

— 

Pontiac . N 1 1 N 1 1 

N - 

N 

— 

Reo. . N IN: 12F N IN: I2F 

N 1\;12F 

N 


HO HO 

80 



Hocknc .. -P- 

P 



Studehaker.P H()— 9 ftU - 

P 9 — 

P 

— 

Stutz. N 1 13 N l 13 

N l 13 

N 

— 

Terraplane -— — 8 — 

- 8 

l* 

- - 

Willys. N - N 

N - 


-- 


COLI'MN A—Ii.M'TKUV (iliOlXUS 
(1 ) Positive ; r nmn<I lit 1B-H tmnlcls. 
t:»i NVjjiitivc jrriniiul in 1D2B mtitlnls, 
ii t> hus yrrtmml. 

141 p.rjii ststmhml t* jithI 1 rwin-itrni- 

linn i; liavc trmmttl. 

I Til OliO. *70 ft fid #*» Till V« llntfll tl v»* 

^mtmtl. 

HP !Hio. fiTo. 10o0, 1070 «ii(1 I 0 *ii ItnW 

tu'tfiitlv** jrrt»imtl. 

( 71 il*jo. l ]:;o n ml 1170 have motive 

irrmind. 


I’OU MN Pi—A NT 1;nna LEAP-1N 
< 1 i Xniii* sii|i|dlrd. 

1 *_* t Lt'fl windshield post. Loose Hid be* 
hind row I trim InutiiL 
CD Kiirlit liejider wimlshield pillar, <>n 
;| ft*W fnllUllK top models. lead is 
hromrht forward from rein* nt top by 
riiniiin^ lumen fit body, 

<4 > Hijrlit pillar, 
in| Department pillar. 

Mil I.eft front pillar on all elosed models. 


(7 1 Left rear pillar. 

<*■ Iti;'ht front pillar. 

CM Left front pi 1 Ini*. 
f 10 1 Hear inside hark of seat, 
i A i Models * I oi and IlMdl. none sup* 
plied: *-H>."» and IlMCi.l left end 
windshield header. 

illt Closed models: Left front pillar post : 

enhriolei : left side of dash, 
a* i Model r.J. rialit pillar on sperial 
order, 

(I>i Late models, rialit pillar, 
i Li Late models DD. ritrln pillar, 

1 1>*I Model A, 11PJS and 11K!0, none sup¬ 
plied. 

m; i Sinning model A7-A. body No, ii02 or 
chassis No. inline,::*: model td. hodv 
No. *ji»*J or chassis No, I*nI 1*7 : model 
d."i, lmdy No, *J*o7 or rliassis No. 
HHt7::*r., 

tilt i.eft eeiiter pillar. 

ill foiled Imek of ritrht cowl trim panel. 
(.1 1 I lead-in hroii^lu down through wind* 
lure of left front door of elosed bodies, 
i K > Lend in bron>rlit down rlsrhr rear 
4 pmrler of lop and bark «»f seat <*iish- 
ion. i Remove sent cushion when 
making eonriectimi.i 
(Li Lnte moilids. 

■ Mi Knl'ly mntltds. 

iNt Flying Cloud. all models (and U*-H l 
mi Ihiyle. all models. 

41 1 * After July, 

if)i After June. l!i:»l. 

( U i Aftm* M a nil. IIKPJ. 


Cot.rMN C—Tvri: or Uoor 
fli Wornl slat. 

i *J i Slat mnl how type diagonal X-tvpe 
nietal hrai*es mot jrronmleil i. 

CD Slat ami Imw, 

i4i Wood hows and slats. 

lot Wood hows. 

fill Pndfled fabric over Wood how's. 

(71 Wood cross hows. 

(*i Insulated poultry win*. 

♦ Pi Grounded poultry wire. 

1 101 Poultry netting, 
lilt Wire mesh. 

il-i Poultry wire, ustinlly grounded. 

il.li All roofs an* slat ....xropt Leburon 

bodies, whii'li have "rounded poultr.\ 
win*. 

( A I Moilels S-lftl and 1 2-1 HI, 
i |l i All closeil models. 

I I'l All open models. 

41 * * Series I 

IK i Kxeept models I oi lit, 1070. in*M and 
louo. 

1 F 1 Fly in 5 (‘hind linclmliim l!»-tt model*. 

This Ihita Sheet has 1.. compiled h\ 

ll.Mno-i’is.u’r staiV from "'ruin* Complement-* 
for Auto Radio Sets,” l»y UFA \ ie|4ir Vo., 
Inc., ami: "A u to-Radio Insiallatiou ami 
Serviclm:,* hy llyirmde Sylvan hi Corp. 

STKCIAL NOTH’K 

Due to an oversight. authorship credit 
dlil mu appear mi Data Sheets Nos. ID! 
and 1 14. ■U.wno-f'u\rr Table of Kins Re¬ 
sistor Values,*’ May, 11 k► 4 . Fliese Datn 
SluH'is were roinpileil hy Mr. (Ktiir Illoi-k, 
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FLYING "BUND" BY 
RADIO 

iCont inucd from page 15) 

side the case changes only gradually as the 
air leaks out (or in i through the leak tube: 
the difference in pressure is proportional to 
the rate of climb (or descentj, and is rev 
i Me red on the dial. 

The ftiV speed is measured by a Tirol static 
head tube: but no direct rending of true 
ground speed is possible, as there is tuv way 
of measuring drift when Hying 'blind,'* ex 
eept by taking radio bearings, and then coin- 
pitting the resit 1 ant. The sensitire altimeter 
operates on the aneroid barometer principle, 
and the rending is naturally nffecled by 
changes in barometric pressure ; however, bar¬ 
ometric pressure is broadcast; from the 
pound stations, and kmnving the difference 
in altitudes lietwceii the airports of departure 
and destination, and between barometric pres¬ 
sure ac take-off and landing, very accurate 
Adjustment is possible, although insufficient 
for the purposes of blind landing which is 
made solely by radio. The traditionally un- 
•H?rt.:iin magnetic com puss is supph-mented 
bv a direct ionul ggro, which is used prin¬ 
cipally fur re^uIntithe rudder control op* 
elating mechanism of the automatic pilot. 
The automatic pilot consists of the direc¬ 
tional gyro and an artificial horizon, and 
regulates, through n mechanical follow-up 
system, the controls of the airplane, keeping 
ir on n 11 > desired course, tints relieving the 
pilot frrnn this exhausiing task. Itur the 
problem of arriving at the invisible destina¬ 
tion and lauding at the fog-glutted airport is 
left to radio. 

The Radio Range Beacon 

The backbone of blind aerial navigation Is 
the radio range beacon. Fighty-ouc such 
beacons form a roast•tn-enusr tier of invis¬ 
ible lanes. A typical radio range beacon is 
shown schematically in Fig. J. Four direr 
lional antennas pour forth a continuous 
stream of signals: letter N(—.) is always 
din-nod to the north and south quadrants, 
while the letter A (. -) indicates the east and 
west quadrants. If the beacons run directly 
north and south, the N signal is in the north¬ 
west and southeast quadrants. 15y adjusting 
the transmitting antennas, it is possible to 
secure any desired direction of tin* zone 
where the ,— (dot-dash) and —. (dash-dot) 
signals blend in one continuous note: this 
narrow zone of blending radio signals is the 
range ‘'beam.” 

deception of rango-boacon signals is either 
aural or visual. In the instame of aural 
nweption the pilot hears n steady audio-fre¬ 
quency note as bmg as he remains on course, 
the null changing to . (dot-dash) or 
(dash-dot) if an incorrect allowance for wind 
or a compass error lakes him off the path of 
the radio beam. Automatic volume control, < 
to compensate for the increasing held intens¬ 
ity as the aircraft approaches the station, is 
provided, and can be cut into the circuit by 
the pilot once he ascertains his direction on 
a particular beacon by change in signal 
siiciigih and his compass hearing. (At pre¬ 
scribed periods, the beacon signals are teni- 
porarilv interrupted, and Federal weather 
broadcasts are made na the same frequency. | 
thus enabling the pilot to “ride the beacon” 
and receive essential weather information 
without changing the dial setting.) 

For visual reception of radio range bon- 
♦ "us, the Morse signals of the aural system 
are replaced by two different modulations 
rf»5 and £0.7 cycles, or 75 and Ml) cycles i 
ilu higher frequency of the combi util ion tak¬ 
ing the place of the N signal in the north 
a ml south quadrants. A vihrut ing-roed type 
of conrsi'-indicator is used for interpreting 
the signals (the oblong box underneath tie 
lauding beam course-indicator shown in photo 
of instrument board.) When on course, the 
tins of two rapidly vibrating reeds tone for 
cither frequency appear as two white lines 
of equal length, because of optical inertia. 

A deviation from the beacon path increases 
vibration of the reed on that side, and de¬ 
crease* tlie vibration of the other, milking 
them appear as two unequal white lines, the 
1 nger white line indicating the side to which 
the airplane is off course. 



NEXT DAY—AT THE MOVIE STUDIO 


AND THAT’S 
THE LAST SONG 
FOR MY NEW 
PICTURE. DID 
YOU LIKE IT? 


INDEED I DJD. 

I WISH THINGS 
CAME OVER MY 
RADIO THAT 
CLEARLY. 


WELL, IT 
SHOULD. HOW 
OLD IS YOUR 
SET? 


BUT MY SET 5 
ONLY ABOUT 
TWO YEARS 
OLD. 


THEN IT MAY BE 
YOUR RADIO 
TUBES. YOU 
PROBABLY NEED 
NEW ONES. 
BETTER HAVE 
YOUR OLD 
TUBES TESTED. 


HOW CLEAR 
BING SOUNDS 
NOW—I’M 
GLAD I GOT 
NEW MICRO¬ 
SENSITIVE RCA 
RADIO TUBES 
IN TIME. 


I CERTAINLY 
WILL. I’LL HAVE 

everything 

FIXED IN TIME 
TO HEAR YOUR 
SPECIAL BROAD¬ 
CAST TOMOR¬ 
ROW NIGHT. 


"...MEETS 
THE GOLD 
OF THE 

pAY.. 


ISN’T BING S 
VOICE GRAND 
IN THE 
MOVIES T 


AND JUST THINK 
— I'M GOING 
TO MEET HIM 
TOMORROW. 


GET RADIO AT ITS BEST WITH 
MICRO-SENSITIVE RCA RADIO TUBES 

T HERE’S a new thrill in store for you when you re¬ 
place old tubes with these new Micro-Sensitive 
RCA Radio Tubes. For true-to-life reception a radio 
tube must be sensitive enough to pick up a micro¬ 
scopic electrical impulse—the millionth part of a volt. 

RCA Radio Tubes give you M Micro-Sensitive” accu¬ 
racy. Have your dealer test your tubes today. Replace 
worn tubes with the only tubes guaranteed by RCA 
Radiotron Co.,Inc.,to give these 5 big improvements: 

1 Quicker Start *2 Quieter Operation 
«! Uniform Volume 4 Uniform Performance 

5 Every Tube is Matched 





j2,u nninqham /radk) 
Radiotron <$*5 
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AMAZING NEW 


B EFORE you buy *ny 
radio write for big new 
FREE M Ulwcst rat a log 
printed In four colors. It 
has helped liiou&antU of satis¬ 
fied ru-lotners save from 1/Ji 
to *2 on their radios . . . bv 
buying direct from the Mldwv.iL 
Laboratories. Mm. tno. rail 
make a positive saMnic of from 
30% to 30% by buying a Mid¬ 
west Id-Tube Super DeLuxe 
LL-WAVE radio at seinoi- 
I lonallv low dlrect-from-la- 
horatory prlres. They bring in .. 
tiro.idi i-ts from stations lb auo ' ,e ” 
ndles and more away . . and give com¬ 
pute w i\c length coserage of U to 2.1)00 
meters (33 megocycles to 130 KCli 
Tho.'C bigger, better, more powerful, 
rlearer toned super-select he radios 
haie 1IVH distinct wave binds L'ltra- 
vhort short. medium broadcast and 
lung putting the whole world of 

radio at your linger tips. Now. listen 
In on all 1 S’ programs . . Canadian, police, atna- 
imir «mnmerelaU airplane, and ship broadcasts. 


Try this Midwest radio for JH days before you deride 
N*en four-color catalog pictures a complete line of 
beautiful artistic t-onsoles and chassis. See for your¬ 
self the 40 new 1034 features that Insure amazing per¬ 
formance. These features lm hole Vcttom dh >Thi-C O- 
Kaud Mnpllfied \iPomath Volume Conirol. 1»> New 
Tvpe Tubes. Hnlametl Fnit Superheterodyne Cirruiij 
Automatic lone Fompensalhm 20 Tuned Circuits * 
k< Pelt-itivlty. ctr. Tlie-e and many additional lea¬ 
ning are usually found only iu sets selling from $100 
to $130! Write for FREE catalog 


OfAL DIRECT WITH LABORATORIES 


SAVE VS 



50 % 


Increasing rosti are sure to 
in higher radio prices 
Huy before the big 
anee- NOW!—while vou 
can take advantage of Mid¬ 
west > iiiu/iriklv 
low prices. No middlemen's profit 
to pay. You save from 30% to 51)% 
when you buy dtreet from Midwest 
* aborulories—you get hi days FREE 
trial--as little as $5 down puts 
a Midwest radio in your home 
Satisfaction guaranteed or yuur 
mom \ h if k 

Midwest Radio Corp.f'.vf 19 0 
Dept. 525, Cincinnati, 0 U.S.A. 

< il»le ,\ddrcs>: Mtraco, 

Ml todt-a 


Rijvfei Tim courOii fOU 

iMifllti All - il\Y KHIt r fel 4 L 

UfftK Ahil HW I^HCATAUW 


midwest radio corp.. 

Dept. 525 
Cincinnati, Ohio. 

Without ohligation on my part send 
me vottr new FREE 1931 catalog, and 
complete details of your liberal 30- 
day FREE trial offer. This is NOT 
an order. 

Ham*_——.—— 


ACENT4I 
Make Easy 
Extra Money 

Check Here 

Details Cl 


■ Addroaa. 

! City. 




Spaced at intervals along the beacon path, 
are luw-power mnrker beacons, directed up¬ 
ward, sending out their call letters and pro¬ 
viding n check for the pilot as to his posl* 
tlon along the beam. Thus radio enables the 
pilot to reach his destination unerringly. 

Landing “Blind” by Radio 

Once over ills destination, the pilot is con* 
fronted with breaking through the clouds— 
unless the clouds happen to lie light on the 
ground. Although such absolute zero-zero 
(“ceiling zero, visibility zero”) conditions arc 
comparatively rare, ceilings of less than ;>U0 
feet are not uncommon, and for all practical 
purposes are equivalent to zero. Things hap¬ 
pen quickly at three miles a minute, and low 
ceilings have an unpleasant habit of becom¬ 
ing still lower without warning. Here once 
again rndio comes to the rescue and provides 
an unfailing means of bringing the airplane 
past all obstructions, to a three-point landing 
in the middle of the airport. 

The problem of blind landing Is solved by 
determining the position of the landing air¬ 
craft in three dimensions; lateral, vertical 
and longitudinal. Tlu* lateral guidance is 
provided by the runway localizing beacon, 
operating in the radio range beacon frequen¬ 
cies (2UO to 400 k<\), ami oriented to coin¬ 
cide with tlie landing direction. See l'lg. 1. 

A directional receiving antenna is used on 
fhe airplane, consisting of an addition to the 
usual vertical [tele antenna of a tlat-top ele¬ 
ment running hack to the tail. Signals are 
received on the standard receiving unit used 
for radiophone and range beacon navigation, 
hut instead of the vibrating reed instrument, 
a recti converter is used, which interprets 
the signals by actuating the vertical pointer 
of the combined instrument (course indi¬ 
cator) A reversing switch is provided for 
obtaining proper reading when Hying a tray 
from or totettrd the beacon. 

Vertical guidance is provided by a hori¬ 
zontally polarized ultra-short-wave directive 
beam set at a slight angle to the ground to 
provide the optimum gliding path for land¬ 
ing aircraft; the wavelength is meters 

(1)0,sou kc.t. The aircraft follows the path 
of constant field intensity lsdnw the inclined 
axis of the beam. A simple ultru-high-fre¬ 
quency receiver is used aboard the aircraft, 
fetl by a transmission line from n horizontal 
half-wave receiving antenna located slightly 
ahead of the leading edge of the wing. The 
rectified output of this receiver netuntrs the 
horizmital pointer of tlie combined instru¬ 
ment, and Indicates (in the vertical dimen¬ 
sion) the position of the aircraft in relation 
to the gliding path. Hotli lateral and ver¬ 
tical guidance are thus shown on a single 
combined instrument, relieving tlie pilot of 
considerable meutal effort in following the 
narrow gliding path. 

Longitudinal Guidance 

Longitudinal guidance is provided by the 
rending of a direct current millhimmeter con¬ 
nected in the plate supply to tlie radio fre¬ 
quency amplifying tubes of the beacon re¬ 
ceiving set. Since the automatic volume 
control operates to increase the negative bi¬ 
asing voltage on the grids of these tubes, 
with increasing input voltages to tlie receiver, 
tlie plate current is approximately inversely 
propori ionni to tlie field intensify of the 
run way beacon: It is thus possible to cali- 
Ursttc the instrument in miles (usually O to 
."). Absolute longitudinal information, when 
the aircraft approaches the field, is provided 
by I wo low-power radin-f ri*qiieney oscillators 
(an audio-frequency oscillator providing grid 
modulalioni. utilizing antennas with radia¬ 
tion directed sharply upwards, and forming 
two vertical waits of sound through which 
the aircraft must pass. Tin* first marker 
beacon warns the pilot that lie is rearing the 
edge of 1 he field, the second that tin* field 
boundary is passed. The reception is aural, 
and different modulation frequencies are used 
to facilitate marker identification. If the 
hi tiding beam path is correctly followed, the 
height of tlie horizontal receiving antenna 
above the ground is 100 ft. and oO ft. re¬ 
spectively a I the two marker beacons. Know¬ 
ing ibe distance between the antenna and 
tlie wheels of the airplane (about 15 ft. for 
a higli-wing transport ami f* ft. for a h>w- 

R AD 


wing mall airplane), tlie pilot bn*, all the 
necessary Information to make a correct land 
ing at the proper point within the airport 

The method of locating tie* run way local¬ 
izing beam, at an airport sitnaied close to 
a radio range beacon station, is Illustrated 
iu Fig. 2, which also shows how a pilot lost. 
In tin* fog can pick up a radio range beacon, 
identify it. and follow it to the airport. 
Assume that the pilot is lost at the point 
marked "start-” lie hears letter “N,” and 
knows that the benonii station is either nor»h 
or south. II«* turns off the automatic voi 
nine control, sets his course oil her director 
north or directly south (north, iu this in¬ 
stance), and listens to the change in signal 
volume. The decrease iti signal strength on 
the northern course tells him that the beacon 
station lies to the south. He turns around, 
and dies south until lie reaches tlie beacon, 
where the "N” signal become* a. continuous 
note. To identify the beacon, lie makes u 
HO® turn, either right or left, and listens for 
tlie signals to change. In this instance, I»*t 
us suppose that lie turns left, and shortly 
the signals change to letter “A”. This doll* 
nitely identifies tlie beacon, and tells him 
that the radio range beaeou station lies 
Somewhere to the somh-Wcsi. He "ride.* the 
beacon” towards the station until he passes 
directly overhead, when nil signals momen¬ 
tarily cease, (If the pilot is so completely. 
Inst that lie does not know which range sta¬ 
tion Is below, he only has to cruise on the 
beam until the next broadcast, when the 
Million's call letters will supply him with 
this information, i Then, knowing the direc¬ 
tion of the airport from the beacon station, 
and the distance, it Is a simple matter to lo¬ 
cate the radio landing beam and follow It 
clear to the ground. If the airport of des¬ 
tination is located well away from a beacon 
station, the necessary information for the 
change of course call be supplied by suitable 
marker beacons, Fig. 3. 


Location of Sending Apparatus 

A great advantage of this eminently pine, 
tietil system of radio navigation is its tloxi- 
bilitv. Tlie system can be adapted to meet 
any restrictions which an airport might pos¬ 
sess. whether in location, obstructions, or 
possible siies for transmitting antenna*. .\n 
interesting example of how tin* radio rang** 
beacon is used in place of a runway localiz¬ 
ing beacon is illustrated in Fig. ’•». The tlt-t 
marker beacon A. located l! 1 *) tulles from tie* 
airport, warns tin* pilot to begin bis glide 
preparatory to definite orientation. Know¬ 
ing that at murker beacon It. two miles away, 
liis altitude should he IhMI ft. he gauges Itl< 
glide accordingly, and once directly over the 
marker iwlien signals momentarily cense-, 
he changes Ills course for the airport run¬ 
way,* in tlii« instance, 22 degrees to the left. 
A blind landing beam would not be required 
here except for ceilings under -"*0 ft. 

The once insoluble problem nf blind Innd- 
fng has now been quite definitely solved by 
tlie use of radio, and much wider use of ra 
din a ills in aviation is distinctly indicated for 
tlie immediate future. Great as the progress 
in aviation 1ms been, radio opens si ill greater 
vistas. There i* a new ami important field 
opening in the industry for tin* rndio tech¬ 
nician who is also familiar with dying. 

The immediate prospect of wider use of 
radio blind landing *y*ieins wail* upon tic- 
time when enough airport* will ho so 
equipped, to warrant wholesale installation 
of Idiml landing devices in all airplane*. 
Certain refinements and Mamin rdiznfion. both 
in transmitting and receiving equipment, wili 
undoubtedly he made, and the industry will 
resume its forward inarch as soon a* Tit- 
m«w Government policy on aviation beeoni*-s 
known. As wo go to press. a special com¬ 
mission to determine this policy has boon 
proposed, to submit it* report by January 
J*rd. Hi::.". 

The tide of progress cannot be stemmed. 
Aviation, our youngest and lustiest industry, 
more than once accomplished tin- inipo*.*|bl . 
It is doing so today, it ml its long as tin* 
urge of conquest reiimins in tie* hearts of 
men, it will soar ov**r obstacles in iter psith 
to now am! grenfer heights. For the motto 
of tim aviation industry is—I'FK ASFKl'A 
A P ASTIiA ’ 
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THE RADIO PEN 

t t ’utitiuu* d ft’unt in tin Kij 

to a hotel in tln> heart nf Manhattan on a 
fn-<|ii<’iiry of k«'. i tin pm iihivim) across 

the paju*! 1 -I(i time* for each inrli of motion 
of rim strip am) (lie strip moved at a speed 
of a limit L’ V‘> ins. per minute. If a slower 
sj h*** d wore used, nunli greater detail eonld 
I*** olnaiiiod. 

This spoof] is riimparalilc with hand key 
i rau^uiit t I'd telegraphy, or to telegraph 
l"*i liter speeds. It may In* exceeded when 
tin transmitted material is limited to text, 
and i Im engineers in ehnrge of the develup- 
im-nt of the device expressed hope that much 
greater speeds will he attained as the device 
i> perfci ied. 

(in the other hand, though, it was plainly 
stated at the demonstration that since the 
lUe*->jigi speed in wonls-per-miilllt e is less 
ihau half that whieh may Ik* attained in 
speaking, and since it would require over 
three hfiiirs to transmit the text contained 
on a single newspaper |wgo or more than 
Ji day to copy even a small newspaper, there 
is no reason to consider that the radio-pen 
in its present stage of development will sup¬ 
plant our daily papers. 

There are many ways in which it can co¬ 
operate with the paper, though. For exam¬ 
ple. It might he used to supply “spot*' news 
items which may he rend at the breakfast 
table, to lie rend in full from the daily paper, 
to- even more likely, it will find application 
as an adjunct to sound transmissions i hrond- 
eastiiuri. Children's programs could include 
pictures (which they might rolor) as illus¬ 
trations of tlie stories, and news commen¬ 
tators could semi pictures of the events they 
ate covering, etc. 

Requirements of a Home “Radio Pen" 

in conclusion, we are quoting a small part 
of the address given hy the Inventor. John 
V. L. Hogan, at the recent demonstration of 
the device, and in which he enumerated the 
fealures of his Invention. 

‘ These are the characteristics that it seems 
to me must he had in any recorded picture 
system which can he successful for home 
Use : 

“(I i The design must he sufficiently sim¬ 
ple to permit tin* sale of the receivers at 
prices about the same as those of broadcast 
receivers. 

"(-* The operation of the receivers must 
lie sn< simple that they can be successfully 
handled by unskilled users, and the receivers 
must lo* capable of running for considerable 
periods of time with little or no attention. 

’’('*> The recorded pictures and text must 
he produced on plain paper, so as to avoid 
the nuisance, delay nml expense involved In 
any chemical or photographic processing. 

"(4i The operation of the receiving re¬ 
corder must lie fully visible, so that the user 
may see each mark as it is being made. 
Tills lends interest to the use of the sys¬ 
tem. hut. more importantly, shows at once 
whcihcr or not receiving conditions are cor- 
rect. 

*<r. i The recorders must have a continu¬ 
ous paper feed, so that it is not necessary to 
reload the machine for each picture. 

"id * Tlie received record should he made 
in ink. so as to provide a permanent, easily 
handled, non-smudging and dry copy. 

“(7 i The speed of the operation should he 
relatively high so that t lie* user will not 
have to wait unduly long for each finished 
picture. 

“(Si The reproduction should be suffi¬ 
ciently clear and crisp to permit the system 
to carry text at telegraphic speeds." 


AN ELECTRONIC TIMER 

Many operations in manufacturing and pro¬ 
fessional work reunite a time delay l**tween 
a mechanical motion and an electrical re¬ 
action. For example in X-ray timing, in cer¬ 
tain types of spot welding an easily adjust¬ 
able and accurately maintained time delay 
Is essential. A well known manufacturer of 
electrical products has recently Introduced 
an electronic time utilizing a grid-glow tube 
which provides a tine- delay continuously ad¬ 
justable from 1 /]O-second to 4.T seconds. 



FOR TODAY S and 

TOMORROW'S PROFITS 

your business demands . . . 


very 

the A best equipment! 


Precision Multiwave 
Signal Generator 
Model 180 


1 . 


This new Supreme Precision Multiwave Signal Generator 
Model 180 will fulfill the requirements for an accurate Sig¬ 
nal Generator for the new all-wave radios, which require 
extremely accurate tuning adjustments if double tuning 
effects and loss of sensitivity are to be avoided. 

QUICK FACTS ON MODEL 180 


Circuit. The electron coupled circuit Is 
employed offerIng excellent dynamic sta¬ 
bility. 

Carrier-Frequency Range. Carrier fre¬ 
quency of U0 kilocycles to 23 megacycles. 

Modulation. Separate modulator state 
that modulate* the carrier frequency ap. 
proxlmately 30^ at -100 cycles. 

Frequency Calibration. Karh Signal Gen¬ 
erator is individually calibrated al all 
frequencies wilh a guaranteed accuracy 
Ol Vz of 1%. 

Stability. The ialihratimi* of the Signal 
Generator is independent of moderate 
lariat ions of plate poietillal ami external 
load* 


6 . 

7. 

8 . 

9. 

10 . 


Double Peak*. No mislead In* double 
peaks, this is accomplished hy proper 
de*lgn of inductors ami amount of feed- 
hack. 

Tube*. Two lubes, one type *32 tube 
utllized as an oscillator and one type ‘30 
tube as a modulator, 

Power Supply. Four haticrica are re¬ 
quired. two \ volt filament batteries 
and two 22volt "ir* battenc,. 

Power Consumption, A total power con¬ 
sumption of 0.315 watts, insures long 
battery life. 

Stray Fields. The Signal Generator and 
pover supply are completely .shielded 
eliminating any possibility of *trav radio 
frequency fields. 


The price wU. .maze you, but the Preei.ion Multiwave Signal Generator 
Model 1*0 I* not e "price" injfrument. Its beautiful scientific appear- 
a ?^ e . IS * n ‘ ee P in 9 ‘t* inherent operating merits and you can not 

obtain higher quality, greater accuracy, or better construction if you 
paid double the cost of this instrument. An instrument worthy of a 
place in the finest laboratory. 1 

Send the coupon today for complete details 


Initial orders will absorb present pro¬ 
duction schedule. The Supreme Pre¬ 
cision Multiwave Signal Generator 
Model 180 is a custom-built piece of 
laboratory apparatus, and it is sug¬ 
gested that you place your order 
NOW for July 15th delivery. 


r 


I Supreme Instruments Corporation. 

! 497 Supreme Bldg., 

I Greenwood, Miss. 

| Gentlemen: 

| . • P, . eaie *® n L d m «. without obligation, ful par- 
°£.^fr! upre IT e pr ecision MULTIWAVE 
| SIGNAL GENERATOR MODEL 180. 
t Name 

| Address ...... 


I City 
| Jobber Preference 


State 
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Confidence; 

Radio Tube Tester 
WHY? 

1—Om movement 
of Selector. 2— 
Head results on 
the original Fng- 
lisli Scale. Ac* 
curate! 3—Your 
customer can tin 
it . . . ami have 
continence. 4-—It 
is Fool I*roof. 
Your cn stonier 
can't hurt ir. 5— 
Thmisamls In use 
all over t li e 
world. 0—Tests 
over loO radio re¬ 
ceiving tubes and 
other types. 7— 
Kasy to keep up- 
to-date for pos¬ 
sible future tubes. 8—Idodes Triodes. 
screen grids. Pentodes and multi-element 
tubes. Roth plates of all recti tier#. 9 
Automatic plate short indication. And all 
other shorts. 10—Reautv of construction. 
Bakelite panel, gold finish. A tester von 
will be proud of. II—Aemirate line adjust¬ 
ment 12—Confidence ItWrsOnvnl Meter. 
IS Portable and counter black leatherette 
cases. 14—A tester indieating faults in 
space charge, plate eurreiit. plate resist¬ 
ance and mutual conductance. 

60 cvcle, 103*130 volts 
$ 34-50 F.O.B. FACTORY 

Special frequencies and voltages extra 

and now the 

.(T onfi pence J 

WHEATSTONE 
BRIDGE 

$ 19 . 8 $ 

F.O.B. 

FACTORY 

0.1 to 10,000.000 ohms. A genuine, 
simple, accurate Wheatstone Bridge. A 
new plan of making additional money 
is yours on request. 

See Your Jobber or li rite 

APPARATUS DESIGN CO. 

308 Kock Street 
Little llock, Arkansas 

SALES DEPARTMENTS 

c. w. burton 

755 Boylston St. 
BOSTON 



EARL WEBBER CO. 
Daily News Bldg. 
CHICAGO 


Be sure to turn to page 58 of this issue ami 
get full particulars ahout the OFFICIAL 
AUTO-RADIO SERVICE MANUAL and 
the new FREE Supplements. 


Instantaneous Recording 

The nettes! ar»d KrraleU money nciklnc opportunity 
Is TIMM knocking :il >«Hir door! 

Ini rease your earning* by nuking rerun I hu.* or 
Seen lies. Iladin rriigrain*. WVdilln**. Oreheom*. 
singer-. etc. We mannf.irture a irminleie Mm* or 
A hi milium atnl Celluloid reiorillng enulpment tor all 

nC *\Vriic for catalogue describing the I’leUi; rnhei-al 
He*order—the murder Unit U truly universal In Its 

u| ifT.il hill. 

A sample of our newly developed '*Presto 
Recording Disc'* will be sent on request . 

Make use of our free information bureau in solving 
your recording problems. 

PRESTO RECORDING CORPORATION 
”Everything for recording, from a needle to a 
complete installation ” 

139 West 19th Street 
New York City 


A RADIO CONTROLLED 
BOAT 

(Continued from poyr 18 ) 

in parallel, and operates mi a minimum cur¬ 
rent of I ma. 

This relay controls file selecior switch 
which tms 2 movable coin acts or wipers which 
slide in mi are over 4 pairs of lixed con¬ 
tacts. due to tin* action of ail electromagiiei 
and ratchet. Starting ai the zero or neutral 
position, one dot causes tin* wipers io move 
to the lirst pair of contacts. another to the 
second, and so on. By means of an air dash- 
pot. a time delay is inirodneed so that if 
dots are s<-nt in quick succession 1 - dots per 
second, or fasten the wipers continue to ad¬ 
vance, 1 step at a time. But if a pause of 
more than one-half second is made after any 
dot, the next dot will release the ratchet and 
tin* wipers will spring hack to tin* zero po- 
siiion. In order to prevent actuating a de¬ 
vice attached to any contact at which I In* 
wipers stop on the way to a higher position, 
and also to prevent sparking, all contacts 
are made electrically dead until the wipers 
have paused at least one-half second at a 
contact, whereupon a contact in series with 
the haitery closes. Tlds contact also opens 
just before the ratchet is released. 

The Selector Mechanism 

The selector mechanism governs the opera¬ 
tion of tin- motor which operates tin* rudder 
and sails. There is a worm gear on the shaft 
uf the motor and whenever contacts I or 2 
are closed at the selector, an electromagnet 
pulls a lint gear against this worm gear and 
die nudor starts turning, causing tin* rudder 
to move slowly in one direction or tin* other, 
against a spring. In ahout I! seconds the 
rudder is hard over IPO degrees! and a fric* 
ipin joint allows it to stay in this position 
until the release of one dot is sent, where¬ 
upon the rudder immediately springs back 
lo a neutral position. The release signal can 
lie sent while the rudder Is at any angle 
from U to im degrees, consequently any de¬ 
sired amount of rudder dellccthui can be given 
to the ship, 

Similarly, whenever contacts 2 or 4 are 
clos<*d at the selector, another magnet pulls 
another Hat gear Into mesh with the same 
worm gear, causing n windlass to revolve, 
winding lip or unwinding the II cords attached 
io the sails. When the motor is stopped by 
sending one dot as before, the gears disen¬ 
gage and the sails remain at whatever point 
lhey are left. Two contacts in the motor 
circuit are arranged so that the motor auto¬ 
matically stops when the sails are all the 
wav lu or all the way mil. as shown in Fig. 
1. Thus tin* sails can be adjusted to any 
desired angle and this angle can be quickly 
changed l»y any amount. About sect unis 

are required to let the sails all the way out 
from dose-ha tiled. 

In anler to toll from short* exactly what 
is happening aboard the ship 2 tlasliliglit 
bulbs an* mounted oil the mastheads at im¬ 
portant points in the electrical circuit, as 
shown in Fig. 1. <>ne of these lights every 
time the sensitive relay closes. 11ms giving 
an Indication of reception of l In* signa ls, and 
a means of re-tuning ai the transmitter if 
necessary, while the ship is sailing. The 
i other tan*, aertfss tin* contact which is in 
scries Willi the motor, lights while the wipers 
are advancing, and goes out as soon as the 




Boat radio controlled Va mile from shore. 

molor starts. lienee it gives an exact in¬ 
dication of win'll the rudder starts t« move, 
making timing marc accurate. 

Additional Controls 

The selector as actually built lias two ad¬ 
ditional pairs of contacts, numbers •» and •*. 
which are readied by tin* same number of 
dots and which have unlimited possibilities 
for further controls to b<- installed in tin* 
rut lire. For example an auxiliary propeller 
has been designed to operate oh contact 
using tin* satin* motor by means of a clutch 
and "belt drive, so that if tin* ship is be¬ 
calmed, tin* auxiliary may be used to bring 
her to shore, Contact H might be use.I n» 
sound a horn or siren, operate a camera on 
tin* deck, drop an anchor, drop two of the 
sails in case of an unexpected gab* or in mak¬ 
ing a mooring, and so forth. Tin* dial sys¬ 
tem of sending signals could be used If de¬ 
sired and would he advantageous if contacts 
o and <> were used very frequent ly. or ii 
more than 0 eotilaets were us«*d, lhits could 
he senY as rapidly as s per second by tld* 
method and still be handled by the selector. 

The arrangement of the various units in¬ 
side the bull Is shown in Fig. 2. The re¬ 
ceiver. including tin* sensitive relay and the 
batteries. Is in the bow and can be 
readily removed through a x «» in, hatch 
simply by unscrewing t» binding posts. Two 
port aide-size "\V* batteries and a home-made 
0 \\ storage battery occupy the central por¬ 
tion, The selector is mounted on 2 tube 
sockets so I ha t it may lie removed at any 
time for adjustment, the 12 electrical con¬ 
nect inns to the exterior circuit being made 
through the prongs of tube bases fastened 
to the selector. The motor is mounted in 
tin* stern with its shaft vertical, and is sur¬ 
rounded by the gearing system. The sheets 
run through small blocks on the deck and 
pa below near the mizzenmast through an 
enclosed pulley block. The masts are re¬ 
movable for convenience in transportation. 
The hull is 4 ft. long t-Y ft. overallt. the 
height from waterline to tip of mainmast is 
C» ft. and the draft is 1“ ins. 

The boat lias been successfully operated 
without careful adjustment up lo about om*- 
quarter mile, which Is the limit of sailing 
visibility, and with careful adjustment of sen¬ 
sitivity ami bv using held glasses it should 
be possible to cover a otic-half mile radiii*. 
for the receiver has been tested successfully 
over this distance on land. With more power 
;ii ibe transmit ting end. much greater dis¬ 
tances could he covered. 1 lie yacht handled 
with surprising case considering her “tubby 
lines, and excessive Weight. She could tsli k 
to within about 2t* or “u degrees oi tie* 
wind, run before ibe wind, conn* about 
quickly, ami he senl over almost any prede¬ 
termined course. 

• 

A PRACTICAL LINE FILTER 
FOR ALL-WAVE SETS 

( f* nti t hitt rtf front fnnjr 28 i 

lent through ilic back door, so to speak, by 
designing a line lilier that would really be 
effective oil the higher frequencies. 

The result of many weeks of experiment 
ill several different local ions is shown in 
Fig. 1. Literally hundreds of different com¬ 
binations of inductances, condensers, and re¬ 
sist atii-ej* Were tried ill all effort to produce 
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a li1 1 *• r that would alisulntoly Wimirmtv ewry ! 
trace* of line noise in tin* all-wave receiver 
between 11 ami .m(i meters. 

Needless to say tile values given in the 
List of Parts are those which were found to 
he superior to all otIters in producing the 
desired results, and any deviation, except 
where noted, is not recommended. All types 
• if inductances fivmi the old ‘'spider-web" to 
hank-wound solenoids were tried, but tin* 
dimhiteral or “honeycomb" coil with its 
low distributed capacity was found to Ik* 
most effective. Incidentally, as the induc¬ 
tances must he aide to carry the entire cur¬ 
rent drawn 1 y the receiver, a heavy native 
wire must he used in this filter. The con¬ 
densers should he of tin* mica type, moulded 
in hakelite. as they are non-inductive, have 
low leakage, and are impervious to atmos¬ 
pheric conditions. The value of the four 
fixed condensers used is .fiM.'i.Vinf. each. Other 
sizes inn,v he substituted lint the filter will 
not he as effective. The variable filter tun¬ 
ing condenser is a compensator type with a 
maximum capaciiy of I MO niinf. 

Coil Construction 

Five too turn coils are needed. Four are 
used as they are, hut the fifth one LT, is 
adjusted by the "cut and trv° method until 
the limed cln nit LT and FT, is peaked at 
the most efficient point. The coils are 
mounted on a hnkelile, hard rubber, or 
wooden panel approximately :»** x 7 ins., as 
shown, rising a small piece of Imkelite % x *t 
ins. in hold LI-LI! and L.“-L4 in plaee. A 
larger piece, used lo mount LT and FT, is 
fastened on top of it. Screws, running 
through these small pieces and the panel, 
clamp the colls in place. The fixed con* 
densers are mounted on ihe panel with serews 
in the positions shown. The ground leads 
of the condensers are wired to the ground 
binding post which js mounted on the cover 
of the shield can. 

The remaining equipment needed is a power 
cord with plug, tut outlet receptacle, and a 
metal shield “can" approximately 4 % x N x 0 
Ins. high. This may tie a cracker tin, or 
a sheet steel or aluminum box. 

Installation 

After the filter has been assembled and 
wired exactly ns shown in the diagram. It Is 
ready to ho installed and adjusted, it should 
he located as near the receiver as possible 
and tin* power cord between the filter and 
set should he shortened. The method of con¬ 
nection is dearly shown in the illustrations 
and needs no explanation. A good ground 
from a water pipe is connected to the ground 
post oil the flit or. I’otli power plugs should 
lie reversed individually until the best com¬ 
bination is found. 

To time the tiller we turn the volume con¬ 
trol of the receiver up full and tune the re¬ 
ceiver to the frot|iioncv at which the back¬ 
ground noise is at its highest. Now vary 
FT from maximum to minimum, listening for 
a decrease in the noise. If none is noted re¬ 
move approximately ten turns at a time from 
LT. varying FT as above until the point of 
tnitii mu in noise is found. The final size of 
LT may lie as small as ten turns as ils size 
is determined by the frequency of maximum in 
rerfereiice. 

\s a final tench, the connections lo the 
large coils may in* reversed one at a time un¬ 
til the whole filter is functioning at peak 
efficiency. 

The total cost of this unit was under dol¬ 
lars and in the writer's estimation ii is an 
investment paying big dividends in increased 
pleasure in operating tile all-wave receiver. 

The construction is extremely simple ns 
there are Imt few parts. Although the ad¬ 
justments are not overly critical, reasonable 

• •are must he exercised to achieve the desired 
results. 

List of Parts 

Four Polymer .MM.Vi-mf. fixed mica eon- 

de|) sees. FI. ('2, r.'l. t ‘ 4 *, 
t file 1. < , A. or I la miiia rlnud 100 inmf. 

trimmer condenser, FT ; 

Five Harrison loo turn honeycomb coils, 

LI, 1/2. Lfi, 1.4. LT; 

< hie shield can: 

< hie Imkelite sub-panel : 

• hie power cord and plug; 

< me A. F. outlet : 

Misreilaneons hardware. 



ITS USE REFLECTS 
ITS CHARACTER 


LIKE a human being, the character of a radio tube can be told 
by the company it keeps. If there is an integrity of purpose 
behind it, a superb skill in its manufacture, these will be re* 
fleeted in its use in places where only the finest of precision 
instruments can be used. 


Huge planes of the great continental transport companies, 
alert police cars on watch throughout the country, expeditions 
probing the farthest reaches of the earth, buy and use Ray* 
theon 4-pillar Tubes because of their precision-construction, 
and because of the 4-pillar-stipport principle which guards 
this precision. 

The automobile radio, now vastly increasing in use, de* 
niands a radio tube that can withstand the crudest treatment. 
And it is not to he wondered at if automobile manufacturers, 
installing these radios as standard ecpiipinent in their cars, 
specify Raytheon 4-pillar Tubes. 

When you use Raytheon 4-pillar Tubes in a set you are 
assured of satisfactory performance. For Raytheons are built 
with an integrity and a soundness that recommend them to all 
who look upon the tube as the very heart of the set. The 
advantages of their particular construction are at¬ 
tested by their use wherever rigorous conditions arc 
encountered. 




RAYT H E O N 

4-PILLAR RADIO TUBES 

RAYTHEON PRODUCTION CORPORATION 

30 E. 1211(1 St, 55 Chapel St, -115 Lake Shore Drive 555 (Inward St. 

For* City Setvton, Wan. Chicago Son Franeiteo 
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WRIGHT DeCOSTER 



REPRODUCER 


The Speaker That 
Brings Old Radios 
Back to Life 

Pleased customers are your best 
asset. The proper Wright-DeCoster 
reproducer will improve any radio 
set. 

Pick out a radio you are servic* 
ing which has a doubtful speaker. 
Give us the information asked for 
below and we will quote you on a 
reproducer that will do the work. 

Outside diameter and depth of 
speaker? Speaker’s field resistance? 
Output tube or tubes used in radio? 

If your customer is not thoroughly 
pleased, you may return the speaker 
and your money will be fully re¬ 
funded. Therefore you stand no 
chance to lose. 

WRIGHT-DeCOSTER, Inc. 

2251 University Avenue 
St. Paul, Minn. 

Export Dept. M. Simons & Son Co., 
25 Warren St., New York 
Cable Address: Simontrice, N. Y, 
Also See Page 47 



.Naval Rr>«>:mh Laboratory. ami 
an ouUUmling liguit in thu Radio profession. 


THE ONLY SCHOOL IN THE COUNTRY DEVOTED 
ENTIRELY TO PRACTICAL RADIO ENGINEERING 

The Residence Sehool In \Va>|iington. offer* the hiiiMUous 
man the nuhkeM ami hi-s.1 way to enter Radio Engineering. 
To work in >-ur complete laboratories with mot lorn working 
ffjtiipment under famous instructors Is a privilege that no 
other school offers. 

Sew 40-page Catalog—with pic¬ 
tures anti interesting information. 
Send for it today! 



CAPITOL RADIO ENGINEERING INSTITUTE 
t 4 th and Park Rd.. N, W.. Washington, D.C, Dept. RC-7 


SHORT-WAVE SET 
A 3-TUBE A.C. 

(Continued from pa*jv 2Ni 
on European and Suntli American stations, 
and. atmospheric conditions permittin;:, even 
on Australian ami New Zealand stations. 
With u pair of earphones plumed into the 
output posts, the listener increases round-the- 
world reception possibilities. See Fi|r. 1. 

This Hew receiver uses a type 5N tube, VI, 
as an untuned lt.l\ amplifier tcompleiely 
eliminating the amuiyin^ Mead spots'* com¬ 
mon with straight regenerative sets), a type 
57 as a regenerative detector, with a regen¬ 
eration control that does not disturb the 
“kqrjrin;:'* of the dial, anil a type -A5 peu- 
104 lc as the audio amplilier. The entire 
short-wave region from 15 to -00 meters 
is eovered by a set of four plug-in coils, 
which arc easily and quickly interchanged. 
The parts for the receiver proper are 
mounted on a rigid, electrically welded steel 
chassis, tinished in spot-proof crystalline 
black and completely drilled and prepared 
for easy home assembly. 

The front panel measures only 7 x 10 ins., 
and the set overall is Ni/ 2 ins. d<-cp. On the 
front panel are a vernier tuning dial, the 
11U V. line switch, Sw, ttie regeneration con¬ 
trol lift and condensers Cl and C2, described 
later. 

All filament, plate and grid currents arc 
supplied by a separate power pack, built up 
on a steel chassis measuring 10*4x0x1% 
in. and matching tlie receiver linish. This 
is a full-grown pack, complete with shielded 
power transformer, two individual filter 
choke coils and three sections of lilter con* 
denser. No attempt was made to reduce the 
number of parts in the power unit by elimi¬ 
nating one filter section, as done in some 
sets, it was felt that unless the receiver 
was absolutely quiet, even witli earphones, 
the people wiio built it would never really 
enjoy good short-wave reception. There is 
’•nought uncontrollable outside noise wit li¬ 
mit constructing a set with a handicap in 
the form of an inadequate power supply ! 

Connection between the receiver and the 
pack is made by means of a flexible cable 
attached to the former and terminating in 
a idin: that matches a socket on the pack's 
chassis. This flexible arrange men f allows 
the use of the power unit for other re¬ 
ceivers or purposes, and will be greatly 
appreciated bv the set owner who later gets 
bitten by the experimental bug and starts 
playing with circuit*. 

The cable has it connections: 2 for fila¬ 
ment current. 2 for plate current, ami 2 
for the Ho V. circuit. The on-off switch 
for the power pack is located right on the 
front pane] of the receiver. Actually, there 
are eight wires in tlie cable, bur four of 
them are paired to form the equivalent of 
two heavy conductors, for the li lament cur¬ 
rent. 

A novel feature of tills sot is the manner 
of mounting the tuning condensers so as 
to permit either continuous hand-spreading 
or regular tuning coverage. Two tuning 
condensers arc supplied: IT, of 1 in mnif. 
capacity, and C2. of 20 tutuf. If hand- 
spreading is desired (and this is very con¬ 
venient i. th'* smaller condenser C2 is 
mounted in the center of the panel and 
controlled by the vernier dial. Tltc other 
condenser is placed in the* lower left corner 



Fig. 2 

The schematic circuit of the power pack. 


of tin' panel, and aids as a “tank" con¬ 
denser. Tile latter is set roughly to any 
particular frequency range and the main 
tuning is then accomplished with the vernier 
dial. For general coverage. iT is imnmp'd 
behind the dial and C2 in the left corner; 
C2 then acts as a “trimmer** on Cl. being 
useful mainly on the longer waves, that is, 
from about 75 meters up to 2bu. The 
owner of the set can try either combina¬ 
tion and then switch to the other, the 
change taking only about live minutes. 
Some people like hand-spreading, others 
don't. 

An output transformer T1 is included in 
the receiver. This lias a low-impedance 
secondary for direct connection tv the voice* 
coil of a small dynamic loudspeaker, which 
may conveniently hi* of the permanent mug- 
nci type. Karpliones or a magnetic speaker 
are connected to another pair of output 
posts, the primary of the output transformer 
in this case acting as a choke coil. The 
blocking condenser FI a keeps the high plate 
voltage of the 2A5 out of the plume or 
speaker windings. 

The plug-in coils used with this receiver 
arc of the three*winding type. The primary 
is inrenvound with the secondary hut al¬ 
together insulated from it; thus there is no 
possibility of damage to the detector tube 
or circuit caused by the high plate voltage 
of VI. Itcgeiicrntion is controlled by the 
potentiometer 1(5. which is smooth and quid. 
The type 57 tube is an excellent detector, 
and slides in and out of regeneration with 
that gratify in;: case so essential to success¬ 
ful short-wave inning. 

There is nothing tricky about the opera¬ 
tion of this set. The set will work with 
any ordinary short aerial and ground, ami 
may even be hooked tv tile same amentia 
used with the family broadcast receiver. Only 
two controls are used at a time—the vernier 
dial and the regeneration knob. The presence 
of a station Is quickly indicated by a whistle, 
which disappears ns the regeneration control 
is hacked down carefully. 

The four plug-in coils supplied with the 
receiver split the short-wave bands into 
convenient quarter*. The tirst coil times 
from 15 to 20 meters, and is most useful 
during the morning and afternoon. On it 
will be found the Kuropean 25 meter sta¬ 
tions, which come through with gom! 
strength until sundown. The second coil 
covers 24-05 meters, and takes in the very 
active 4i» meter flight time channel, which 
is alive with Kuropean. African, Central and 
South American and Canadian programs. 
The third coil takes in 02-115 meter*;. The 
fourth and largest coil, 110-200 meters, is 



The complete set with its 
power supply unit pre¬ 
sents a very neat and 
business-like appearance. 
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popularly mlMd Hie police roil because it 
covers tin- police radio alarm Mininim. Tin* 
owner of ibis receiver will never have a dull 
moment ! 


List of Parts 

One Trufesf set of three-witiding plug-in 
colls, 14-200 meters, LI ; 

One Trntesi « mil. ILF. choke coil, IJl'F; 

. 140 imnf. variable condenser, FI ; 

* me 2o tutuf. variable condenser. \*2 ; 

<uic loo mmf. grid. condenser. F2; 
fine *jr.o rainf. cniidcii-*er, i*4 ; 

Three Trutest .1-mf. condensers, (’.*1, (T», FT: 
Two Trtib U.r.-mf, onnlribri's, FN, FU ; 

Two Trut-'st eo in tensors. ,2o-mf. t Flo, FK>; 
one Trutest to inf, condenser. i’ll ; 
oho .oniunf, eomlenser, F12: 
one Trutest ,."-mf, condenser. C14 : 

Two 'frutest ,1-mcsr. resistors. III, It7 ; 

One Trutest ohm resistor, U2 : 

ton* Trutest 7 ”mkhi roislor, Ull; 

one Trillest r. meg. grid leak, IU: 

one Feniralab oil,nun ohm polentiotnoter. Il."»: 

Two Trutest oO.imio ohm resistor, Ki», Ih>: 

one Trutest ..Vmeg. resistor. UP: 

one Trutest fton ohm resistor, KIO; 

oho 110 v, line switch. Sw; 

one Trutest output transformer. T1 ; 

One Lafayette type r»S mho. Vt ; 
one Lafayette typo A7 tube, V2 ; 

Ono La fa\ elte type 2AA tube, V,°» j 
One welded steel chassis, black crystalline 
tinixli : 

Four Fhy 0 prong sockets for the tubes and 
the phiL'-in-coils ; 

t Mm* vernier dial for the tuning condenser: 
ono doiihh binding post strip; 

Two tip lack strips; 

ono s wire cnhlc and fi prong plug: 

N'ocossnr.v hardware, wire and solder for 
connections, etc. 

List of Parts for the Power Pack 

One Trnfest power transformer. *1*2; 
on** Trutest filter choke, T:t, T4 : 
om* Trutest three-section electrolytic tilt or 
I *Ue type Ml t lihe. V I ; 

ono welded steel chassis, black crystalline 
finish : 

< me l prong socket for VI: 

* me 0 prong socket for connector plug : 
Nocossary hardware, wire, etc. 

• 

RADIO DEVICE GUIDES 
THE BLIND 

(f'ontouted from poor 12 > 
the direction of the beams. The angle of 
ihes«* >and<d strips indicates the direction of 
turn. Two strips indicate a doorway, while 
three denote a stairway. 

As a blind person’s sense of touch is very i 
highly developed, these friction strips are 
never missed. 

l»y using mirrors, the inventor found that 
lie could bend, or change the direction of the 
light beams and he has been able to throw 
beams with a working range of I*2.% feet from 
each light source. As a matter of fart, the 
length of the beam is determined solely by 
the strength of the light source, and the sen- 
siihity of the optical system. 

As an added precaution on stairways, sup¬ 
plementary beams, wholly independent of the 
main beam system are used. These milts, 
one of which is shown In Fig. A. at the 
right, arc self contained and operate without 
tin* aid of rile pirk-np dev lees earned by the 
Mind persons. These imiis consist of a cabi¬ 
net with tw it small turrets mi either side, 
behind one of which is a source of light, 
and behind the other a pludoeloetHe cell, A 
person walking down the stairs in the path 
of these rays casts a shadow, whirl) in turn 
causes a buzzer to sound on top of the cabi¬ 
net, as long us tin* person is in tile path of 
the rays. 

These simple light rays, in conjunction 
x\iih a photoelectric device, point the way 
for much more useful and complete set-ups 
for tile guidance of blind persons. There is 
no reason why every homo in which a blind 
I'crsiui lives can not be equipped with some 

for.. this sycteni either more or less <om- 

plbated as rile case requires. 



THE f //CW~ 

WESTON 

Model 698 

SELECTIVE SET SERVICER 


Here is the new, compact and 
complete Weston Selective Set 
Servicer — the last word in 
field analysis equipment for 
the aggressive sen ice man. 

It is Weston designed, and 
Weston built throughout — 
yet offered at a price within 
reach of all. It employs the 
new Weston principle of Se¬ 
lective Analysis, which elim¬ 
inates all danger of early ob¬ 
solescence. And it is offered 
complete at this low price; 
including Model 697 Volt- 
Ohm-Millianimetcr, the new 
Model 666 Type 1A improved 
Socket Selector Set, all leads, instructions, carrying case, etc. There is 
nothing more to buy. As for dependability and accuracy, the name it 
hears assures you of that. 

You will want complete data oil this dependable Weston field servicer. 
See it at your jobber’s today The coupon will bring all the facts . . . 
Weston Electrical Instrument Corp.,599Frelinghuysen Ave.,Newark,X. J. 




Weston Electrical Instrument Corporation 

599 Frelingliuysen Avenue, Newark, New Jersey 

Send Bulletin on Weston Radio Instruments. 

Name „ ________ 


Weston 


Radio Instruments 


Address 
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PUBLIC . 

address: 

From the Microphone 
to the Horn 

TYPE "BF” 
MICROPHONE 

2 - button, 
heavy duty, 
chromium 
plated, size: 
3v 4 " x 2y 4 ". 
Freq. Resp. 
50 to 4,000 cy¬ 
cles. 

(One of five available type Net Price 
microphones which includes $/§ Af 
the velocity type. *#• if ^ 


WE ALSO MANUFACTURE: 

9 Models of Microphone Stands. 

24 Models of Permanent Power Am¬ 
plifiers. 

23 Models of Portable Power Ampli¬ 
fiers. 

6 Models of Dynamic Field Exciters 
AND ALL SPECIAL EQUIPMENT 
FOR THE PUBLIC ADDRESS 
FIELD. 

Microphones and All P.A. 

Apparatus Repaired. 

Send 3c Stamp tor Catalogue 

RADIO AND AMPLIFIER 
LABORATORIES 

991 East 137th St., New York City 


IYImmi Seeking a Radio 
School . • . 

«‘»H|filler the advantages of RCA 
Institutes 

Whether elementary radio prin¬ 
ciples nr advanced sound 

api'l h ut inns nr prnrtical radio 
engineering. IlC.V Institutes Is 
prepared to give you the Instruc¬ 
tion you need. 

Student, attending mtr t’ldrngu School this Summer 
hate lidded advantage of combining a study of the 
Scientific wonders of the World’s Fair. 

RESIDENT SCHOOLS NEW YORK & CHICAGO 

with modern standard equipment 
EXTENSION COURSES FOR HOME STUOY 

under convenient “no obligation” plan 

Illustrated Catalog on Request. 

R.C.A. INSTITUTES, Inc. Dept. RT.34 

7b Variek St., New York—1154 Merchandise Mart. Chicago 


LATEST RADIO 
EQUIPMENT 

t <'outinued from puffc 11) 
cy, Designed to operate with any sound 
head ami to match output impedances of 8, 
Hi and .’>00 ohms. 


NEW DEAF SET (No. 481) 

A ioMPLETK kit for the hnrd-of-hearing. 
Incorporates a headphone and earphone. 
The latter Is supplied with removable hal’d- 
rubber earpieces for either orifice. The bat¬ 
tery ease uses standard removahle eells. The 
min*o]dione is designed for moderate sensi¬ 
tivity and incorporates a volume control. 

DRY DISC DETECTORS (No. 482) 

A l/niuCUII it is preferable to use dry- 
disc rectifiers espceially designed for 
either ILK. or I.K. operation the unit illus- 
Iruti>(l may be used for both servlees. In 
the former operation it is perhaps best com¬ 
pared to detectors of the carborundum type; 
ill the latter, to a regular diode: in both po¬ 
sitions square-law (straight llnei rectifica¬ 
tion is obtained—thus, this unit is useful for 
high-quality detectImi and in A.V.U. circuits. 

"MIDGET” ELECTROLYTIC 
CONDENSERS (No. 483) 

I MPROVEMENTS in the manufacture of dry 
electrolytic condensers have made it pos¬ 
sible to produce the units illustrated which, 
comparatively, arc only about one-half the 
size of previous types having the same rat¬ 
ings. Items A, It and C are 4 inf. milts 
rated at .’00 V. Standard capacities in rat¬ 
ings of 220 V. and .11M V. are available. 

GASOLINE-DRIVEN ELECTRIC 
PLANTS (No. 484) „ 

A I/niOT'UII the gasoline-driven electric 
generating plnnt Illustrated has an out¬ 
put rating of 2.000 \V. other models are avail¬ 
able to meet requirements of ,*>00 t«r 55,00(1 
\\\ A fine proposition for the progressive ra¬ 
dio Service Man covering isolated territories. 
Both air and water cooled types are available, 
depending upon the rating, for obtaining A.C. 
or I>,i\ as required. Available in manual, self- 
starting ntul full automatic types. All «*• 
models may be started and stopped by re¬ 
mote control; the automatic type will sup¬ 
ply current automatically ns required. (Kor 
instance, where refrigerators are installed 
and intermittently require current i. 


DETECTIVES' LISTENING-IN 
EQUIPMENT (No. 485) 

T HIS apparatus was designed by a police 
officer. It is possible for a detective and 
a stenographer to listen and simultaneously 
monitor a conversation. Equipment Includes G 
ultra -sensitive microphones. ” pairs of head¬ 
phones ami a 2 stage amplifier incorporating 
a volume control, and a high- and low-sensi¬ 
tivity switch. Itudio organizations servicing 
police radio equipment will find this a profit¬ 
able item. 


A SELECTIVE SET-SERVICER 
(No. 486) 

T HE “selective sct-serviccr“ instrument illus¬ 
trated is used In conjunct ion with the 
“socket selector set.” This combination fur¬ 
nishes extreme flexibility in test equipment for 



radio set analyses. Designed to be adaptable 
to expansions In demands. Eomjdete equip¬ 
ment for field servicing of faulty radio equip¬ 
ment includes a volt-nlim-niilliuinntcter, a 
socket selector-set. leads, ami leatherette car¬ 
rying case. Designed t<t overcome the ten¬ 
dency toward rapid obsolescence Hint has 
cursed most previous test unit designs— a 
fact to which too many depleted pocket hooks 
attest. 

MIDGET REPLACEMENT ELECTRO¬ 
LYTIC CONDENSERS (No. 487) 

E XA«‘T duplicates of electrolytic condensers 
used in A.C.-D.O. commercial midget re¬ 
ceivers are now available. Many of these 
types, in all respects similar to the units 
they replace, are illustrated. 

Note that, where space permits, the peak 
voltage rating of each condenser section has 
been raised to insure a product superior to 
the original. - 

DUAL-WAVE RADIO-PHONO. 
COMBINATION (No. 488) 

T HE superheterodyne illustrated will receive 
either the broadcast hand or frequencies in 
the range of 1 ,.">00 to 5,500 kc. (200 to 85.4 
meters, approx.i. A 2 position tone control 
is provided. The 78 r.p.iu. turntable will 
“play” 12-in. records. The cover of the cabi¬ 
net has slip hinges. One, each, of the fol* 
lowing types of tubes are used: 6A7, GF7, 
41 and IV. 

IMPROVED DISC RECORDER 
(No. 489) 

A 2 CASE “universal" recorder fs Illus¬ 
trated. This instrument incorporates in 
one case the A.F. amplifier and its controls, 
calibrated volume Indicator and dynamic re¬ 
producer. The A.F. amplifier gain is 02 dh.; 
its power output, H> \V. It uses the follow¬ 
ing tubes: two 57s, 5Gs. and 85s, and one 
it/ll. The power unit supplies tile micro- 
plume and (If desired) radio tuner current. 

'rile other case contains the turntable and 
its motor. The latter is a constant-speed 
A.t\ type which drives the turntable at Its 
periphery: and, at either 55 1/.** or 78 r.p.tn. 
Two feed screws and cutting-head mecha¬ 
nisms art' supplied. Head A cuts non-metal- 
lie discs: head B. metallic. The amplifier 
case Is G x 1G x '.) ins. high and weighs 51 
lbs. The turntable case is 1G x 1G x 11 ins. 
high ; weight, 42 lbs. 

A LADDER-TYPE ATTENUATOR 
(No. 490) 

A X ALUMINUM shield encloses the illus¬ 
trated. high-quality unit. Its frequency 
characteristic is flat from 2<t to 20,000 cy. 
Attenuation is nceouiplishod in 5“ steps of 
%*db. each. Standard impedances of 50, 200 
or 500 tdiins : special values to order. The 
unit measures 2 5/10 x 2 5/N ins, in ilia. 

AIRCRAFT RADIO BEACON 
RECEIVER (No. 491) 

F ftit aircraft reception in the beacon range 
of 200 to 410 kc. (1,428 to 751.5 meters l 
there has been designed the instrument illus¬ 
trated. The G tube superheterodyne chassis 
incorporates 5 type 51) or 44 tubes, 1 ,‘17, 
2 85s and 1 80: tin* power output Is 1.5 F. 
Either 6 V. or 12 V. type available. Re¬ 
mote volume and crank-type tuning are pro¬ 
vided. The ’it” supply is of d.vnnmotor 
type. Its drain is t.SA : tube filaments, l.\. 
Twin phone Jacks are provided. 


Above—Two lead-coated terminal* for con¬ 
necting auto-radio set directly to car battery 
(No. 493). 

Left—A kit of tools for the Service Man in¬ 
cluding socket wrenches, test leads and test 
prods with various types of tips and con¬ 
nector points. The use of individual socket 
wrenches is a Quicker servicing procedure 
than using one handle with a number of re¬ 
movable heads. (No. 494). 



SHORT WIDE ANGLE No. 710 HORN 

Constructed o f 
non - resonant 
material braced 
with steel. Com- 
pletely water¬ 
proof. Overall 
length 22", bell 
22" x 23". 


Net *«- .A 
Pric. *S«40 



(This is one of 
eight available 
types of horns). 
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Service Engineers' 

1934-B REPLACEMENT TRANSFORMER 


GENERAL POWER TRANSFORMERS 




TYPE “P” 



TYPE “G" 



8 pages 8[/ 2 ” x 11”—fits your 
price manual or ready refer* 
ence file. 

Lists power transformers shown for any set from 4 tube 
midgets to 12 tube super-power, 110-120 V’., 220-240 V., 50-60 
cycle—or 115 V., 25-40 cycle. 

Gives Complete Information Regarding: 

*Universal Transformers 

5 units for any of 1997 models of radios—from smallest to 
largest high-powered sets. 

Exact duplicates for 500 models of the most popular sets. 

Auto-Radio Multi- 
Tap “B” power and 
single and synchron¬ 
ous vibrators. 

Class B amplifier 
and Amateur broad¬ 
casting equipment. 

Also — Outputs, In¬ 
put Audios, Interstage 
coupling chokes for 
every need. 

Tube tester, micro¬ 
phone, Step-down and 
Step-up transformers. 



or for new i«t building, will please you. Illustrations 
—units listed, giving code word, dimensions, technical des¬ 
cription, shipping weight, and list price of each. 

MIAIL_ T _ H JS _COU PON_ TO[)A y I 

["general TRANSFORMER CORP., I 

J 504 South Throop St., Chicago, Ill. 


GENERAL TRANSFORMER CORPORATION 


l 
l 

| Name 


504 South Throop St. 


senil me. wltlmur ublbuilirti. >,mr 1034-11 t’aulog | 
iddress of nearest distributor. j 

I 


Address .. | 

I 


Chicago, Illinois [_1____I____ 


■i 
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AUTOMOTIVE RADIO ANTENNAS 
(No. 492) 

I X A, R, and C are shown antenna typos 
to suit individual requirements; a cnr-nti- 
t<uimi specialist manufactures these anten¬ 
nas. At A is shown the popular running 
board type. At either end are pressed-steei 
brackets. Two sizes are available, one hav¬ 
ing Aon ft. of wire and the other POO ft. 
Tills is a rigid antenna. At II Is shown a 
tubular type for use under car. At C is 
shown, flat-coiled to a dimension of 0 x fid x 
*■4-In. thick, an auto-top type of antenna 
which, when uncoiled and spread out on the 
top, has an area of 3 x 5 ft. 


A BATTERY CONNECTOR (No. 493) 

C l ► XXIX TING auto-radio set leads directly 
to the lighting system of the cur, includ¬ 
ing the instrument hoard ammeter, results 


in an undue Inerease in ignition interference 
pickup. Therefore, Service Men will welcome 
the lead-coated brass connector shown, which 
permits direct connection to the storage but- 

t cry. 


SERVICE MEN’S KIT (No. 494) 

S KUVICE MKX will flint the kit shown at 
4H4 on the preceding page an almost in- 
dispenslble part of their service equipment. 
The complete layout of tools shown, includes 
long prod handles, short prod handles, iusu- 
lated tapered-type lugs, needle point phone 
tips, alligator clips. Insulated plug-in prongs 
and prong jacks, 5 ft. test wires, straight 
socket wrenches of various sizes ami two 
dhow socket wrenches, as well as a screw 
holding screw driver. 

The complete layout o f tools shown is 
being given to dealers and Service Men as 
part of a merchandizing plan. 


TEST SIGNAL GENERATOR (No. 495) 

A TEST oscillator covering the interme¬ 
diate frequencies and the regular broad¬ 
cast hand (from 100 to 1.A00 kc.) which 
supplies high-priced performance at a reason¬ 
able cost appears at Xo. 4!>o. It Is electron 
coupled, using a UP7 and a o7 tul»e, uses a 
separate modulator circuit, operates from 
either the A.C. or D.t*. lines, is completely 
shielded and the parts are individually 
shielded, has a direct-reading dial and has 
a scientifically designed attenuator for ad¬ 
justing the output of the oscillator for sets 
of extreme sensitivity and those with poor 
sensitivity. 

The frequency is stable and the output 
constant which is extremely useful In test¬ 
ing. aligning and comparing the efficiencies 
of different sets. The unit is enclosed in a 
leatherette case 10 x 7 x A ins. deep. 



An electron coupled test oscillator 
with unusual features permitting 
tests which have here-to-fore been 
possible only with high priced in¬ 
struments- The signal frequency 
range is 100 to 1.500 kc. The A.F. 
modulation i$ 400 cycles. (No. 495) 



SHOCK-MOUNTED 
j RECEIVER 


OYNAMOTOR 

SUPPLY 


Above—An aircraft beacon type radio receiver which 
tunes to frequencies between 200 and 410 kc. 

(No. 491) 


Right—Three types of automotive aerials. At A, is 
a running board type, at B, is a tubular type for use 
under the car, under the running board or with the 
bumpers and at C is the fiat colled type for the car 
roof. (No. 492) 
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Nothin' wrong with this boy... If 
you ask us he's a tough hombre 
. . he ought to be . . for he was 
Baptized with Fire at 2700 de¬ 
grees and he's vibration proof, 
heat proof and moisture proof. 

On that next replacement job 
try a CENTRALAB FIXED RE¬ 
SISTOR and note the difference. 
Good business too . . for the 
customer won't 
be coming back 
with a squawk. 

At your jobber. 


S f \rry k’aJto Ssr-.iir Man 

|] mumtbtr tf tht 

«> Vrurr 



CENTRAL RADIO 
MILWAUKEE 


LABORATORIE % 

WISCONSIN 



Auto- radio 

B - Power Supply Parts 


Pa*. 

No. 

400 

450 

451 

452 


Universal Vibrator Rectifiers 


Net 

Price 

$2.40 

2.30 

2.30 

2.30 

3.00 

.3.00 

> 


Hill Wine Vibrator with leails. 

Full Wav© Vibrator 4 prong 1>1uk 2" dla. 

Full Wave Vibrator <1 prong plug 2" dla. 

___ Full Wave Vibrator « pnmg plug 1 ilia 

3030 Synchronous Vibrator with leads. 

3034 Sjiwtironoua Vibrator Plug in lype. 

Our 4041 non-adjustable vltirator will retdace 
6 tC,<> of all vibrators used (Oak vibrator included. 

Auto Radio Power Transformers 

4t3 For 135 Volts 441 Mi. t.80 

4t2 For 1HII Volts 441 Mi. t.95 

441 For 2341 Volts 5(1 Ma. 2.10 

Exact Duplicate Power Transformers For 
4t4 Oak Mfg. 3-6® 

415 Farter Single Vibrator. 2.40 

416 Farter Double Vibrator. 2.40 

4J7 lladlart Single Vibrator. 2.j0 

4(8 Mallory half wave Vibrator. 3.00 

419 Stewart Warner lit* 112 . 3.60 

All othrr makes rewound to eiact duplicates.. 3.00 
Multi-tap B-Pawer Supply Units complete with 
taps for 90* J35-180-250 volts with tube rceti- 


fler 


or synchronous units... 

SATISFACTION GUARANTEED 


PEMBLETON LABORATORIES 

Dept. J.921 

f2l Parkview Ave. FORT WAYNE, IND. 

(We Do Not ItepaLr Radios) 


ALL-WAVE ANTENNA 
SYSTEMS 

(Continued from fnuje 21) 
lint! mdse eliminator should In* installed be¬ 
tween tin* all-wave set and ils wall-receptacle 
connection to lltc power line, before anything 
further is done toward improving the sigual- 
to-uoise rut hi. 

Whet her the antenna lead-in should he 
unshielded, shielded, or transposed is a mai¬ 
ler dependent upon 2 faetors: (1) tin* type 
of antenna system, and : i2) tile amount of 
inan-made lorn I interference. in general. an 
utishielded lead-in is most to In* desired, pro¬ 
vided the location is free from all sonrees of 
electrical “noise." A more detailed discus¬ 
sion of these 2 types of lead-ins is found in 
the following comments relating to antenna 
systems 1 to 7, and the corresponding figures. 

An Ultra-Modern All-Wave 
“Double Doublet” Antenna System 

tit Double Doublet. In Fig. 1 is illus¬ 
trated the product of some of radio's highest 
calibre engineers—the most efficient ami prac¬ 
ticable all-wave antenna system so far de¬ 
veloped. Its component parts, with which 
the up-to-date Service Man must equip him¬ 
self, are illustrated in Fig. A, anil comprise 
the following units: 1 all-wave linpedance- 
lilii telling coupling coil or transformer, 
equipped with a 2 position switch: 1 IW) ft. 
length of all-wave U.F. transmission line 
transposition-cnlde; 2 lengths, each 4iD4 ft. 
long, stranded doublet wire; 1 erossover in¬ 
sulator; 4 to shown in photo.) strain insu¬ 
lators; 1 lead-in porcelain tube; 2 nailing 
knobs; 1 ground clamp; 2 pieces of cambric 
tubing. 

There are installed between the two sup¬ 
porting poles two distinct doublets-—one doub¬ 
let having 2!) ft. for each half-section, ami 
the other 1i»V4 ft. for each luilf-scctiou. The 
purpose of this “duo-dipole*' arrangement is 
to approach an Ideal antenna system for all 
the sliort-wave and broadcast hands. Theo¬ 
retically It would h<» best to have a doublet 
designed and installed for each one of the 
T bands assigned by International agreement 
for practically nil foreign short-wave broad¬ 
casting namely, one each for the Id, 1b. 2T, 
:;i and 40 meter hands. This would mean 
T doublets, each one of which would require 
to he sufficiently separated from its neighbor 
to prevent disturbance of the reception. Ob¬ 
viously this would he quite an installation 
problem and economically prohibitive. How¬ 
ever, the arrangement shown in Fig. 1 has 
In*cii found to be a practical approach to 
the ideal, as the 20 ft. sections tend to tune 
or mate’ll the system toward the low-frequency 
end of the short-wave* broadcast band, 
namely, toward 40 meters, ntiil the DD/ 2 ft. 
sections tend to turn* or match tht* system 
toward rite* high-frequency end of the short¬ 
wave broadcast band, namely toward Id me¬ 
ters. The connection of hot It doublets, or tin* 
“double doublet." to the* transmission line*, 
tends to give a smooth match throughout the 
short-wave broadcast Imtid. Note that the 
resonance peaks which occur at harmonics 
of the larger doublet's fundamental frequency 
tend to boost response to some of the shorter- 
wave bauds: however, It is Impossible for 
the smaller doublet to Increase response* cm 
this principle inasmuch as there! cannot he 
“harmonics" at frequencies lower than the 
fundament a 1. 

Determine* the correct lengths for each 
doublet (which Is made from the two eon- 
tiiiuotis antenna wires, each of which is 
441)4 ft. long: 0 ins, arc* allowed for each 
antenna strain insulator tin, by reference 
to a tinned spot which will Is* found on the 
wire. Connect the transmission line to this 
spot by soldering as per detail A in Fig. 1. 
Note that the long and short antenna wires, 
which are connected together, are located on 
opposite sides of the renter transmission line 
connection. 

Height above ground should he considered 
as the distance from tin* 20 ft. horizontal 
sections to ground, the* latter to he consid¬ 
ered as earth ground if the* span is mi top of 
a frame dwelling with no grounded metal 
roof, or from a building to a nearby pole, 
tree, or another building. If the span is in¬ 
stalled cm top of a steel franc-work building, 
or any building with a grounded roof, the 


earth ground is usually considered to be at 

tin* roof. For ..1 results a minimum of 

24) ft. above ground is recommended. i Uf 
member that tin* signal strength received 
varies with the height above groundi. 

Theoretically, the* horizontal doublet should 
In* stretched out fully—each half making an 
angle of 1st) deg. with the other, as shown 
in Fig. 1—for most efficient reception. If 
this angle is reduced, due to constructional 
difficulties to. say. !>o deg., signal strength 
will he decreased about 20 % as compared to 
the signal received from the horizontal doub¬ 
le l in its full iso deg, span. 

The total leapt h of the special "nil-wave,*’ 
twin-conductor transposition-cable (which Is 
not merely “twisted pair”) must always be^ 
used regardless of whether the doublet an-* 
tenna system only requires, for example, do 
ft. of line to lie run in order to reach the 
receiver. Foil up the* balance of TO ft. in a 
convenient diameter, sncli as 1 ft., at the 
receiver end. For disiuiiros greater than 
1H) ft., additional full lengths of line must 
he added in multiples up to 2 times, or tip 
to 220 ft. After this distance, although ad¬ 
ditional 110 ft, lengths can he added for 
nuts up to Ton ft. these lengths may be cut 
anywhere convenient for connection to the 
receiver, as shown in Table II 


Table II 


T i: a N s ros mox-i‘.\ m.K 

I.K.vD-IX 

Data 

Run 

Length of Cable 

Use 

Coiled 

Lengths 
of 110 ft. 

(Feet) 

(Feet) 

(Feet) 

(Number) 

1>.T 

1 III 

1 

IT 

1 TO 

224) 

2 

TO 

210 

220 

*» 

10 

200 

201) 

2 

• 

r>oo 

,T4 )4) 

r> 

• 


(♦Coil unnecessary. ITiused portion may 
he cut off.) 


Lead-in Impedance Matching at 
All Wavelengths 

Due to a most efficient match of the new 
double doublet to the all-wave receiver for 
the higher frequencies (lower wavelengths) 
of to 20 megacycles, there would lie an 
unavoidable loss introduced for the frequen¬ 
cies assigned to "standard" broadcasting. |x>- 
Ilce calls, etc., namely, .TOO to 2,.Tni) kc. A 
switch Is therefore provided on the all-wave 
coupling transformer for improving the re¬ 
ception of the stations operating on the fre¬ 
quencies between .Till) and 2.f»00 ke. Strong 
local stations can, of course, in most eases, 
still he received with the switch in the short¬ 
wave receiving position. 

This all-wave coupler is specially design* d 
and serves 4 functions: (1) it couples the 
low-impedimeo U.F. transmission line to the 
receiver; 4 2) by its design, and Use of elec¬ 
trostatic shielding, it balances out the ca¬ 
pacity of the transmission line to ground; 
(2 1 it balances our local interference picked 
up by this transposition-cable lead-in 4that 
is. It.K. transmission line), and: (4) it per¬ 
mits a ground connection to be used on the 
radio receiver, thus reducing any tendency 
toward producing hum or circuit instability. 

Tin* all-wave coupler or impedance-match¬ 
ing transformer is designed to mount di¬ 
rectly on the antenna-ground terminal hoard 
of UFA Victor all-wave receivers, such as 
models 140 dale production only), 240. 120, 
121, 2*20. and 221. thereby insuring the short¬ 
est possible connection to the antenna and 
ground terminals. (The installation of the 
transformer to a lateqirodnetinii ltCA Victor 
model 140 is Illustrated In Fig. 1.) 

It is important to note that the lenpth of 
the ff roam! conn vet ion of this eon filer is rrifi- 
cal. Therefore, to insure maximum noise n*- 
duetion keep this connection at the shortest 
possible distance (not over 1 in.) from the 
chassis ground. On early-prodncHon models 
of the UFA Victor 140. terminal No. 1 
(grounded to chassis) of the phonograph ter¬ 
minal board, located at the rear of the chas¬ 
sis, should he used ill getting this important 
short ground connection for this model. Dy 
utilizing this terminal easy mounting of the 
transformer is obtained, rare should In* ex¬ 
ercised to prevent the transformer antenna 
terminal from shorting to the chassis. 

On other manufacturers' receivers, having 
the chassis grounded, the transformer should 
be mounted on the side of the cabinet (by 
utilizing holes, spacers and screws providedt 
in such a manner as to permit having the 
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Most Popular Publ ic Add ress Horn 

Clear and Distinct on Voice—Beautiful on Music 



Its patented solid leather spider protects the air gap 
against water, dirt and grit. The different input 
impedances make any number of these units adapt¬ 
able to most any amplifier. 

Wright-DeCoster P.A. 20 

Weighing only 41 lbs., it can be easily handled and 
hung in position by attaching wire to the two eyelets 
on the horn and the handle on the unit housing. 

The unit housing is detachable from the horn and can be 
easily removed without the use of any tools. In this manner, 
it can be used for indoor installations and will give ample 
coverage for any small hall or auditorium. The Horns may 
be nested for easy transportation when units are removed. 
Sensitive enough to operate on one watt. Powerful enough 
to handle nine watts. Furnished with separate field supply 
mounted in metal cabinet which will take care of from 1 to 3 
of these reproducers perfectly. 

Never has a more flexible, adaptable and money-making com¬ 
bination been offered to the sound engineer. Write for full 
particulars and prices. 

WRIGHT-DeCOSTER, Inc ST. PAUL. MINN. *’ 

Export Dept. M. Simons 6i Son Co., 25 Warren St., New York 
Cable Address: SIMONTRICE, New York 


Notice: If you are using Wright-DeCoster 
Products and are not receiving our monthly 
sound letters, write us to add your name to 
our list. This monthly information will be 
helpful to you in your business. 

Also see Page 42 


transformer ground connector, when bent, to 
slip under the ground terminal or a chassis 
nut. If tills is not possible make the ground 
connection absolutely tin abort an possible. 

The length of the antenna connection to 
the all-wave coupler Is not as critical as the 
ground lend, insofar as noise reduction is con¬ 
cerned. However, this connection should he 
kept as short as convenient and close to the 
chassis, and away from the control-grid loads 
of the receiver’s radio tubes. For the 
ground lead, use No. 1-1 rubber-covered wire 
or larger, if possible, and keep the run as 
short as possible. 

De-Tuning Effect 

On the RCA Victor model 1-10 all-wave re¬ 
pel ver it will be found that connection of the 
lead-in coupling coil will tend to throw the 
antenna circuit for band * , IF‘ out of align¬ 
ment. This should be checked in the usual 
manner by use of the tuning wand (The use 
of this tool was described and illustrated in 
R.\iuo-Ca.\FT, .launary V.vMl. pg. 41.1: the il¬ 
lustration is Fig. l.». realigned with the 
range switch at ,, 1>.“ and the station selector 
turned to the 1M meter hand. It' there Is 
no broadcast station or service oscillator 
signal available, use background noise as a 
ba-ds of line-up. 

It will he noted that on most converter- 
type short-wave receivers isiieli as !U‘A Vic¬ 
tor Fniversal Kudiohi model lto-2:»i the use 
of this all-wave antenna kit. with its all¬ 
wave coupler, reduces serious cross-modula¬ 
tion effects from near-by commercial code, 
airport or amateur code station. This Is an 
obvious advantage and owners of these types 
of receivers will welcome the installation of 
tliis kit. 

(Tart n. to follow, describes 0 other types 
of all-wave antenna systems, together with 
their respective advantages and disadvan¬ 
tages, concluding with graphic illustration 
and a more detailed discussion of certain 
important factors in PX or long-distance re¬ 
ception of radio station programs on wave¬ 
lengths In the ••airwave*’ range of 15 to 
r.r.b meters.) 


INFORMATION BUREAU 

{Continued from payc P.0) 
an aerial coupler and should preferably have 
a large primary, universal-won ml and loosely 
coupled to iho secondary. The second coil 
is an interstage coil designed with a liigh- 
impedanee primary for use in the plate cir¬ 
cuit of an U.F. pentode tube. The resistance 
values of the coils used in the (Jeneral Elec¬ 
tric set are shown in parentheses on the 
circuit. 

The volume control consists of a 0.2-mog, 
variable resistor with a small limiting re¬ 
sistor of .‘too ohms at the minimum end. 
To insure protection to the tubes, and long 
life for the batteries, a doulde-poli* single¬ 
throw switch is used to tarn the set on and 
off. This switch breaks both the filament 
and the plate circuits. Trimmer condensers 
are shunted across both sections of the 2 
seel Pm tuning condenser, so that perfect 
alignment can be attained. 

The speaker shown is a magnetic unit, al¬ 
though somewhat better qualify could he 
obtained l»v the use of a dynamic unit hav¬ 
ing a 0 V. Held coil. However the “A“ bat¬ 
tery would require more frequent charging 
with this type of reproducer. 

When the specified resistors are used, and 
the batteries are at the rated values, the 
following voltages will be found on the va¬ 
rious tube elements fwitli the volume control 
at maximum position). 


Tube 

Oath 

. to rath. 

to 

Cath. to 

Plato 

Typo 

C.i ; 

. V. S M. 

V. 

Hate V. 

Mu. 

VI 

♦> 

i'i If r» 


i:i2.o 

7.u 

V2 

o 

“»• 27 

* 

5<U>* 

o. i 

vs 

V2, 

<i 12:1 


115.0 

4 

The 

voltngi 

*s marked 

* 

cannot ho 

measured 


with an ordinary voltmeter—a very high re¬ 
sistance unit is needed. 

The Ceiieral Electric set, which the cir¬ 
cuit depicts, covers a range of frequencies 
from 40 to 1.71*2 ke. The frequency range, 
of course, depends on the type of colls and 
condensers employed. The uudistorted out¬ 
put of the set is 0.2-watt. 



All-Wave 
Aerial Filterizer 

is the necessary complement to the 
modern all.wave receiver to provide best 
signal reception at all frequencies with 
relief from all types of man-made static. 

COMPLETE KIT—MODEL 34—in¬ 
cluding aerial transformer. 50 feet trans¬ 
mission line, receiver transformer with 
waveband change-over-switches, power 
line filter, aerial wire, insulators, ground 
clamp, and window lead-in strips— 

NOTHING MORE TO BUY—$6.95 
list. 

Model 35 Kit. same as above except 
without aerial and ground equipment and 
power line filter—$4.95 list. 

ASK your jobber or write 

TOBE DEUTSCHMANN CORP. 
Canton Massachusetts 
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Compare! 

and your choice is sure 

MASTERPIECE H 



Com pare the engineering facts .. . then compare 
the actual performance of MASTERPIECE II 
to other all-wave receivers, custom-built or 
otherwise. You’ll find MASTERPIECE II the 
only receiver having ALL the features neces¬ 
sary to yield really enjoyable reception of 
European and other far off stations. Read the 
complete story of MASTERPIECE II in my 
new book .. . see why Admiral Byrd and others 
to whom dependable, transoceanic reception is 
vital, chose MASTERPIECE II. See for your¬ 
self why MASTERPIECE II is so good that I 
can offer it on an unconditional 10 day trial, 
money back without question. This book is 
FREE. Send coupon today. 

McMURDO SILVER, INC. 

33S0 N. Paulina Street, Chicago, U. S. A. 

■ McMurdo Silver, Inc. • 

■ 3350 N. Paulina St., Chicago. U. S. A. Z 

■ Send free book giving full details of MASTER- S 

: PIECE II. ■ 

■ Name . S 

! ■ 

• Street . ■ 

• » 

Z Town . State m 

m 



HOW TO BUILD, TEST 
AND REPAIR 
RADIO 
SETS 


Radio Construction 
Library 

Including TelevUion, Short. Wave Receivers and Aute 
Radios. 3 Volumes. 6*9—1177 pages. 561 niustrations 
This practical Library Includes: PRACTICAL RADIO 
The fundamental |irlucit»1ex of radio, presented in an 
uuderstiimUhle manner. Illustrated with working dia¬ 
gram*. Plt.\«mr.\L RADIO CONSTRUCTION and 
RKPAI It — Methods of locating trouble and reception 
1 units mid making workmanlike repairs. Discusses mod¬ 
ern Short-Wave lbcehers and Installation of automobile 

III.. fully. RADIO RKCK1VINO TURKS -Prim nles 

underlying the operation of all vacuum tubes ami their 
u«. in reception, remote control and precision measure¬ 
ments. . ... 

Helps yon to undersiand modem type receding sets— 
full of construction data and practical kinks for tno 
experimenter—a training course for sen Ice men. 


10 Days* free Examination 
Easy Terms 

McGRAW-HILL 


_FREE_E_XAMIN ATION _COUPON_ _ 

|~ McCRAW-H ILL BOOK COMPANY, INC.. J 

1 330 W. 42nd St. New York. I 

| Ccntlcnien:- -Send me the new RADIO COXSTUUC- I 
• TION LIBRARY, all charges prepaid, for 10 days ! 
I Free Kxaminatlcm. If satisfactory 1 will send $1..>0 | 

I in H> days, and $2.00 a month until $7.50 has been . 
paid. If not wanted I will return the books. 

j Name . I 

j I tome Address . I 

J City and State . I 

j Position . I 

| Name of Company.RC-7-34 j 


TUBE DATA 

<??<>) Mr. Alvin n. Wentworth, Boston, 
Mas'. 

«o.i in h h d\iiiif over advertisements of 
tin Majestic lino of tubes, l note several 
that an not commonly known, and appar¬ 
ently illi not correspond with tubes of other 
tube makers. I refer particularly to the 
type H-4, the 4-S anil the 2«S. Can you tell 
me what types of tubes these are anil if 
there* are comparative tubes made l»y other 
manufacturers ? 

<A.> The Majestic type <M tube has no 
comparative type in other makes. It is sim- 
ilar in tilainent characteristics with the type 
.Vi, except that instead of having a grid and 
a plate surrounding the cathode, it has two 
plates concentric to tlie eat 1 wale. This tube 
is used as a duo-diode or as two separate 
diode tithes, for detectiou, A.V.*\, etc. 

The 4-S, according to Majestic methods of 
numbering is the same as the (1-4, except 
that the outside of tin* glass envelope is 
sprayed with a metal to form a shield for 
the tube elements. The type 2-S is similar 
to the tubes mentioned above, except that it 
lias a tilainent corresponding to the type 27 
tube while the filament of the 4-S is tbe 
same as that in the type Vi tube. 

In other words, the three tlilies that you 
inquire about are all duo-diodes with slightly 
different tilainent characteristics and either 
having the spray-shield or not depending on 
whether the letter "S” follows the designat¬ 
ing number. 


ALL-WAVE RECEPTION 

(271) Mr. John Hctzcl, Sistersville, W. 

Vn. 

itj.) I recently purchased a (J.K. model 
K-so All-Wave receiver and was disappointed 
at tin* amount of noise 1 picked up on the 
short waves. 

Knowing ttic set was a good one and the 
fault must be somewhere other than the set 
I started to run through the hack numbers 
of vour splendid K.\Pio*t 'haft for informa¬ 
tion, and in tin* January, li>:?4 number l ran 
into Hugo licrnsback’s editorial. "All-Wave 
Sets.” Everything he stated I found to be 
just as he foiwid it. ami the thing Which 
caught my eye was the •’transposition an¬ 
tenna lead-in.” 

This was not all clear to me so I dug into 
iny tiles of U.u>!0-fu.\FT and 1 was rewarded 
by tiTiding ill the September, llk52 number, 
page ld4, an article by Arthur II. Lynch, 
<>ni it led, "Short Wave Collectors.” 

j intend in erect siielt an anleiina as soon 
as possible and 1 feel sure that l will be 
amply repaid. I would enjoy reading more 
about tlie ronstruction of such antennas and 
I really believe that, inasmuch as there are, 
and in the future will he many sueli set 
owners, a good art h ie on the construetion 
of antennas suitable for smli receivers would 
be very much appreciated. In fact, a de¬ 
partment mot for ‘•hams’*—the technical 
short-wave "transmitting” amateurs i for 
hroadeast listeners who have all-wave receiv¬ 
ers dealing in ways and means to improve 
and to deal with these elusive waves would 
be well reeeived by a great many of your 
readers. Here’s hoping Uadio-CuaFT will be 
the first t« point out the way to this now 
and growing family <rf listeners. 

Are there any suggestions you would care 
to offer that might enable me to improve 
my all-wave antenna set-up? 

(A.I A comprehensive article on all-wave 
antennas has been written, from a practical 
point of view, and the first part appears in 
this issue. 

headers may he Interested in checking the 
input circuit of the tt.E. model K-sn receiver, 
itt order to check the operation of a particu¬ 
lar antenna arrangement. The model K-SO 
set appears in U.\mo-ri:.\FT l»ata Sheet No. 
Dili, in the March. VXU issue. 

We will be glad to print information of 
special interest to all-wave set owners, pro¬ 
vided these owners support their own col¬ 
umns by sending us a little editorial "copy,” 
from time to time, as it becomes available. 

Incidentally, this set tunes up to 2,000 
meters, hut how many renders of ILuuo-Ckaft 
have ever heard any foreign programs on 
sets of ihi* type, mi any wavelength within 
iin- i-jiu”, of oo0 to 2,000 meters? Tell us. 


INTERNATIONAL 
RADIO REVIEW 

(Co rtf inure/ from payc 17) 

SECTIONAL CABINETS 

A TYPE of cabinet similar In const nut ion 
to sectional book cases have found their 
way into the English radio market. When 
assembled, these cabinets have a pleasing 
modernistic appearance, as shown in Fig. K. 

They have tlie additional advantage of be¬ 
ing easy to transport, as eaeli part, such as 
the speaker, chassis, battery box lit' battery 
operation is used) etc. can he handled sepa- 
raielv. This is clearly shown in Fig. F, 
where the cases are "taken down.’’ 

These cabinets have all the advantages <yf 
the add-on bookcase, as individual sections 
can 1 m* ptirchnsi*d as needed. In other words, 
the fan can purchase a set and speaker at 
one time nml mount them in two sections. 
Then later, when a short-wave set, phono¬ 
graph attachment, extra amplifier or speaker, 
etc. are desired, additional sections can be 
purchased tor accomodate them, without hav¬ 
ing to discard the entire cabinet. 

A HIGH-QUALITY SPEAKER 

I X Fig. (I appears a speaker having a spe¬ 
cial diaphragm arrangement to permit high- 
quality reproduction. 

A practical demonstration of this type of 
speaker, used with a 1*. A. system, recently 
took place at "Uoyal Albert Hall” London 
ami according to the accounts in Tin: Wi hu¬ 
lks s Would, the reproduction was as near 
to being perfect as anyone present had 
heard. 

Two speakers of the type shown in Fig. *1 
were used in this demonstration. These 
speakers use the double diaphragm mentioned 
before, and are mounted hi special 2 ft. horns 
which are particularly well adapted to voice 
reproduction. 


A HIGH-QUALITY CARBON MIKE 

T HE microphone shown in Fig. 11 is a high- 
quality carbon unit, designed for profes¬ 
sional use. It is a transverse current unit, 
having a diaphragm 2% ins. in diameter. 

I’articular can* has been taken to reduce 
tin* hiss so prevalent in most carbon mikes, 
and the description in Wtui:i.r.s.s Would says 
that this annoyance lias been reduced until 
it is barely perceptible. The impedance of 
tin* unit Is approximately r»o0 ohms at lot) 
cycles. 



T HE circuit above is the correct revision 
for the circuit which originally appeared 
in the August, 11*73:5. Issiu* of Kaiho-Fuaft, 
on page si;. The correction iu the January, 
1P34, issue was incomplete. 
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Concourse Condensers 

l sed by Servicemen ivho 
Know Superior Products 



l 


» » » » 

Recently we introduced our 

“PE E-WEI*:” 

WAX TLMSULAU 
CONDENSERS 
The Smallest on the Market 

— NOW — 

A Line of High end Low 
Volt Dry Effect roly tics 
with 

Our Usual Super Quality 
BUT 

IN THE SMALLEST 
DIMENSIONS 

Ideal for Replacements or in New Sets 
Scud for our nczv catalog 

CONCOURSE CONDENSER CO. 

389-409 Walei Av«. New York, N. Y. 




Remote Control 


A NEW 
AUTO 

Eliminate medianical coni rob, 
connect to your amplifier with \ 
a 7 wire cable only. Size 3 Vi 1 
>Hi*3V4. Vies CA7; 43C KC 
mu put. Selective, sensitive, 
hi Eh gain. Calibrated 530 to 
1700 K. C. List 0 a r/\ l 
price $13; Sorv AlVJJU 
h e men’s Special Jk Lm " 

Ijite . Vr Tube | 

Dealers U'ntc for discounts . Send a stamn for our' 
descriptive pamphlet and auto radio set diagrams. 

£5^ DELTA RADIO MFG. CO. 

jK., 33rd Ave. and Talmadge Ave. S.E. 
Minneapolis, Minnesota 





A NEW Device! 

A "CIILJCKKER** enables radio men to localize 
•'iny radio trouble, in any radio receiver, in a 
few’ minutes right in the field. Successful on 
1.000 actual service jobs. Comes complete 
with instructions and schedule of flat rate 
prices which you can quote at once regardless 
of the repair necessary. Flat rate schedule based 
on $1.50 per hour for tabor and list prices for 
parts. I'rice $1.00. Postpaid. 

FREED’S RADIO CO. (Dept. R) 

5053 Baltimore Ave., Philadelphia, Pa, 


FOR FIXIT SHOPS —Ml FREE 

Sen ice Courses In Vacuum Cleaner and Washing 
Machine Repairing. Thousands of parts for both 
new and old machines at sensational saving. You 
easily Increase your Income at no extra cost. 
Hundreds of shops are being benefited by our 
System. 

FREE PROFIT GUIDE TELLS at.t. 

URON INDUSTRIES. INC. 

Originators and World's Largest Source of 
its Sort 

1251 W. Sixth Street Cleveland, Ohio 


COMPLETE ELECTRIC PUNTS 



951 RoyaUton Avenue 


ONAN A.C. PLANTS furnish 
same current as city service Op¬ 
erates Radio. Water System and 
Household Appliances. 

SIZES 300 WATTS UP 
Model* low as $99. No battery. 
For farms, lake homes, commer¬ 
cial purposes, public address. 
Some dealers' territory available. 

D. W. ONAN A SONS 

Minneapolis. Minn. 


AUTO-RADIO SETS AND 
FEATURES 

(Continued from page 23) 

(model B-32). This new portable auto-rndlo 
receiver may he list'd any phu-e in the ear its 
bolting to the firewall is not required. It 
may be picked up and tarried into the house 
where it performs as reudily using A.C, for 
power as when operating in the ear with the 
l> \. ear hut ter,v for supply. 

This model lias a stream-lined, compact 
metal ease housing chassis, circuit and con¬ 
trols. It may he placed anywhere it) the ear; 

^ Iont or sent, on the floor, or on the 

shelf hack of the seat in coupes and roadsters. 
It di«i> be operated by driver or passenger 
with equal ease. The case is sloped to con¬ 
form to the lines of the seat cushions and 
ntay be used as an arm rest If desired. The 
leather carrying handle can snap down in a 
recess when not in use. The ease is satin- 
crackle finished in an attractive shade of 
brown. 

1 lie circuit is a 5 tube superheterodyne, 
one of the tubes being a rectifier which is 
employed when operating on A, C. When in 
the ear. 4 low-drain auto-rndlo tithes and a 
vibrator-type “li” battery eliminator arc used. 
Both tone and Volume are of uniform tpmlitv 
on either source of power. Because of the 
location of the set in the car, affording better 
distribution of sound, the model li-32 will 
have better apparent tone und output than 
previous auto receivers. Both sensitivity and 
selectivity are excellent. 

Service Men will welcome the lt-52 for its 
freedom fnmi installation problems, instnlla- 
thm ^is simple, there are no problems of "lil¬ 
ting” the set to the car. After Installation 
of the usual ignition accessories, the only 
connecthms necessary are to attach the fuse- 
eon tninrd battery leads to the battery and to 
connect the antenna. In the house, simply 
attach the antenna, and plug in on any 1 Hi 
A.C. outlet. Scpnriito cord sets are sui>- 
plied for battery and A.C. operation. 

Among the features of the It 32 are its im¬ 
proved nutoinatic volume control, a full-range 
tune control, and noise suppression. The 
I airplane type, illuminated ntr-glare tuning 
dial is calibrated in kilocycles. All controls 
are conveniently arranged. The oiwimhoff 
switch is also used to change from battery 
supply to A.C. and return. An Improved dy¬ 
namic speaker is used. Chassis and wiring 
are completely shielded, The set is rubber- 
cushioned against vibration. 


Majestic Model 66 

The Majestic Jwiu Six auto radio receiver 
(model tltll, shown at C, is an all-in-one unit, 
the speaker, chassis and eliminator bring 
contained in a metal ease T x 7 x 12 ins. long. 
The receiver Is suspended on two brackets 
which are bolted to the bulk-bend after drill¬ 
ing 3 small hides. A tone-control knob is 
located in the lower loft lm net corner. V 
‘•sensitivity** switch will be fnmid on the 
upper right. \\ lien snapped to the right, 
greater sensitivity and volume result on 
weaker stations; to the left, excellent local- 
station reception, together with a considerable 
reduction in background (or ignition) noise. 
.Tacks for the extension speaker are located 
on the left side and directly below the cable 
bracket. The airplane dial is accurately cali¬ 
brated in kilocycles. Non-glare illumination 
from a pilot light on the dial indicates when 
current is passing through the receiver, uud 
acts ns warning signal that the set is still 
In operation when the station has signed off. 



Fig. I 


The 6 tube Postal Model T superheterodyne. 



T3 EADRITE announces two new 
and better tube testers: the 
No. 421, for the dealer’s counter— 
and the No. 422, a portable unit for 
the service man . . . out in the field. 
These improved testers are character¬ 
ized by many unusual and outstand¬ 
ing features that give a new concep¬ 
tion of tube tester performance. They 
are so simply designed that anyone, 
without experience, can operate and 
understand them. 


These testers incorporate a 314" Triplett 
Precision Meter, which has a shaded two- 
color scale. It indicates in simple English 
that the condition of the tube is either 
good or poor.” No longer need you 
reassure skeptical customers as to the worth 
of tubes that you are testing for them. 

A line voltage control A.C. Meter is also 
incorporated, which tests cathode and grid 
shorts. A simple push button provides two- 
plate current readings for determining the 
worth and conductance of all types of new 
and old tubes. 

Your Jobber Can Supply You 

■ * * with the No. 421 (counter tester) at 
the dealer’s net price of $24.00—and with 
the No. 422 (portable tester), at the dealer’s 
net price of $25.50. These testers come in 
a beautiful quarter-sawed oak case. 

Readrite Meter Works 

116 Coll. C « «... Bluflton. Ohio 


SEND COUPON FOR FACTS! 


r„ 


READRITE METER WORKS, 
116 College Ave., Bluffton, Ohio. 


‘1 

I 


Gentlemen: 

Send ine a catalog on Readrite Tube Tester*, and ! 
jour complete line of radio servicing equipment. 

Name . | 

.i 

.i 


Address 


City. 


State., 
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Get Into a Line 
Where There's 
Action—Every Day— 
And a Payday Every 
Week—You Be the Boss! 


Analyzer* 

Resistance 

Tester- 

Latest 

Design— 

YOURS 

Without 

Extra Cost 


Right now while hundreds *re 
looking for work where there 
isn't any, the radio sen*ice field 
can use trained men. With the 
proper training and the nece*»&ary 

•uuinment. ymi cm enter this field md ra»ke t comfortable 
livinir We include with our course this modem set ene* 
lyzer end trouble shooter without any eitra charge. TWs 
piece of equipment h«s prored to be a ▼tlutble help to 
our members. After t brief period tr » l "L ln f. 

take the set enelyzer out on service ctlla end really com* 
pete with *'old tlmeri.'* We show you bow to wim 
ebort-weve receivers—analyze end repair all typee of 
radio sets—and many other profitable fobs can be your*. 
Teaching you this interesting work la our business snd ** 
bare provided ourselves with every facility to help yoq 
learn quickly yet thoroughly. If you possess *?•»!• to* 
diligence and the desire to make real progress on yoot 
an merits, you will be Intereetsd. 

ACT NOW—MAIL COUPON 

•tart this »ery minute! Send for full details of our plan 
and free booklet that eiplalns how easily you cm now 
cash In on radio quickly. Don t put it off I Write to¬ 
day. SEND NOW 1 

I--— — — — — — — — I 

! RADIO TRAINING ASSN, ef AMERICA . 

| Dept R-7, 4513 Ravenswood Ave.. Chicago. III. 
t Gentlemen: Send me details of your Enrollment I 

and information on how to learn to make real money 
In radio quick. I 

.I 


Name . 

Address 

City......... 


State. 

■fiBfimm 


I 

I 
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Build Your Own 

Wheatstone Bridge 

For $41.50 

A simple, rugged, wide-range 
Wheatstone Bridge for resist- 
ance measurements. Operation 
identical with best laboratory in¬ 
struments. Sensitive, accurate. 
Low cost. Kit easily assembled. 



SHALLCROSS No. 630 Kit $41.50 
Assembled $49.70 

Built around a highly sensitive 
galvanometer and Shallcross 
Resistors. Range .01 ohms to 
11.1 megohms. Send 6c in 
stamps for Bulletin 630-P- 


HALLCROSS MfG. COMPANY 

CUducal fU'a M liny fnd\xttmat (l 
and Acat late fyl is (on, 

700 -AC DAOt lOULftf.AO 

COLLINGDALt.PA. 



readily Installed in Studebaker ears, aiul 
bluud with other iustrutucuts cm the (lash. 
See Fig. M* 


Fig. J 

Crosiey 6 Tube Model 103 Set. 

The control unit that mounts on the steering 
column Is direct-drive connected to the re¬ 
ceiver case by heavy flexible shafts, eliminat¬ 
ing back-lash and slipping. The volume con¬ 
trol knob acts as on-ntid-uff switch and key, 
and when removed locks the receiver, 

Arvin Model 25 

Enclosed in one case arc the radio chassis, 
speaker and “11" power unit, as shown in 
Fig. I). Size KxH%xS% ins. deep. The 
case is finished in black morocco with chrome- 
plated grille frour. The set is equipped with 
a 0 in. electro-dynamic speaker: also, an 8 
point tone control, regulated by a knob on 
top of the tuning dial. The distinctive re¬ 
mote control damps on steering column and 
makes tuning fast and easy. The set uses an 
extremely selective circuit. In tor-channel uoise 
suppression, and automatic volume control. 
Tubes used: two and one (each) GAi, 

41, 84. 

Motorola Model 34 

This G tuho superheterodyne receiver. Fig. 
E, has the following features: all-electric, 
3 gang tuning condensers, tone control, indi- 
reotlv-ilhnninnted airplane dial, key lock 
switch, full dynamic speaker. It utilizes the 
following tubes; two 7*s, and one (each) 
types 77, 75, 42, and 84. The radio set, 
speaker, and ‘’IF* power supply are in one 
unit. Size, 10% x6x5% ins. high. 


RCA Victor M-105 

A receiver which features mechanical sim¬ 
plicity in construction and design i* shown 
in Fig. 11. Only the following 4 lubes are 
used: one teachi type 7* • 11.F. amplifier^. 
G.\7 l first -detector and oscillator», GB7 I.F. 
and second-detect or i, and 41 i power output*. 
A combiued mechanical vibrator and mechani¬ 
cal rectifier inverter eliminates the necessity 
of a rectifier tube. The circuit employed is 
of superheterodyne dscigtt. 


Audiola 346 

This receiver is a U tube superheterodyne 
using a most modern combination of tubes. 
The receiver a ml remote control are shown 
In Fig. 1*\ The tubes are: one (encln types 
01 >6 (U.F. amplifier!, GA7 < combi nu I Inn first- 
detector and oscillator), GDG i I.F. amplifier), 
75 (diode second-detector, delayed A.V.P.. and 
1 stage of A.F. amplification), 41 (power 
output), and 84 rectifier). 

The design of the set is such that, the 
manufacturer claims, no suppressors are neces¬ 
sary for Ignition noise elimination. How¬ 
ever. the Installation otherwise must he as 
complete in regard to grounds and shielding 
as ordinary good Installation procedure would 
require. The disadvantages of the average 
suppressors, in regard to motor efficiency, are 
sufficient to warrant any extra work neces¬ 
sary to eliminate the need for them. 

Studebaker-Philco Auto Radio 

In Fig. t! Is slimyu a receiver manufactured 
bv Pillion especially for the Studebaker Foin- 
pa„v. It is a « tube superheterodyne of 
modern design but with special fittings (tun¬ 
ing control arrangement) so that it may be 


Postal Model T 

This auto set. Fig. I. is a G rube super- 
heterodyne, which turn's from lhu to ♦►•<>* 
meters, one-unit construction, and single-hole 
mounting. The G tubes employed arc: one 

(each) 6A7, 75. 41, mid 84 ..rider tube*. 

and two 7Ss. Power consumption is rated nr 
4 A, from the storage Imttery. 

There arc a considerable number of other 
good auto receivers, any of which have, novel 
features which are worthy of description in 
these pages. Unfortunately, due to lack of 
space it is impossible to tnentiou nil of these 
sets. However, as manufacturers anuounce 
new models we attempt to list and describe 
them, from time to time, in our department. 
The Latest Radio Kqpipmest. To the Ser¬ 
vice Man. denier, or any others who may be 
interested in new auto sets, features, and 
wiring diagrams we offer the suggestion that 
they watch these pages, hi addition to our 
Data Sheets, for new information. 


Crosiey Model 103 

This receiver is a 5 tube superheterodyne 
designed for operation from a G V, anro- 
tnobilc storage battery. Tin* “IF* voltage \< 
furnished by a frosley Synchropode. The 
LF. used Is *181.5 kc. S«e Fig. .1. 

The following are the tubes and voltages 
measured with the receiver In operating con- 
ditlon but with no signal to tin* antenna, 
and with a battery voltage of G..*! V. All 
voltages are measured from tube contact r*> 


chassis with a "do V. 

D.P. voltmeter 

i Jilt Ml 

ohms per volt). 





Tube 

Plate 

s.-o. 

Curb. 

Sup.-G. 

Type 

Volts 

Volts 

Volts 

Volts 

78 H.F. 

210 

toil 

A 

A 

78 Osc. 

210 

mo 

28 

0 

GB7 I.F, Det.2.. 

210 

loo 

2.5 

— 

78 A.F.l . 

50 

20 

2.0 

r* 

41 output . 

105 

210 

1G.0 

— 

The k, A*’ circuit of 

this st* 

t is fused In 

the “hot A" lcatl 

with 

a in A 

, fuse. 

A dy- 

natitle reproducer 

is used ; its 

field 

ClllTOtlt 

Is derived from 

the *' 

A" supply. >e<*tl tor 


U reel llivr HUM- imr* ..* - • 

use of a vibrator-type “IF 1 unit that utilizes 
the self-rectifying principle. Through tin* 
use of a staire of U.F. ntnpHHmrloti ahead 
of the combined first-detector mid oscillator, 
image-frequency reception is reduced to. mini¬ 
mum. The two plates of the diode portion <>t 
the type 6117 tube are utilized oul.v for ob¬ 
taining the A.V.P. action. 



Fig. K 

The Zenith Model 462 Receiver. 


Zenith Model 462 

This nttfo set employs G tubes, utilizes a 
superheterodyne eireitlt lsee diagram pages*, 
ami Is simple to install. Provision is mad**. 
In the design of the set. for tear mounting 
(under the bulkheadi so that tin* speaker 
flives the occupants of the car. or for std<* 
mounting (most convenient in some cars* 
so that speaker faces across the car. ibree 
holes. V* -in. In dia.. are necessary for in¬ 
stalling the receiver which includes, in one 
unit, receiver chassis, speaker and "B power 
sunplv. Set* Fig. K. . 

\ tone control is Included ill the set. the 
adjustment of which »«t only will correct 
the depth or pitch of reception to that tie- 
sired bv the User, but will also serve to 
modify nil ignition noise interference which 
nmv tend ft* “leak" through. 
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"CP * HCPa HCP« RCP a RCP* RCP 

7 he Ideal, Compact Tester 

for Alio-Radio and General Use 



Model 403 

Multitester 


2.000 ohms per volt. Amirary 

unliin 2 |H-n-<-nt. ami adapt a- 
»■ for all future ne-ods a>- 
m.h-.I. at low 10-1, l»y this new 
'loiW-1 4IK1 Mf LTlTKSTKIt 

l» AKSOXVAL tM»e mm big 

:i-r;m*re o-^.ooo.OdO oImii- 
toiler. 4-range m- 52*io-750 
voltmeter. a mhroainmcler, 
o ..on, for small i»hotn-i-eil ami 
vrbl tnea'ori-mi-hls Crystalline 
tin Mi rase. onl> 5% x8*% x‘2% 

NET *Um\. !»'.• -"'« h *°^* ronta lnecl batter!,.. 

Kit form u# M; g “ 

Writ® Dept. RC-7 for FREE Data Sheets 
on Radio City Products. 


radio city products co. 

48 WE ST BROADWAY. DePt. RC-7, NEW YORK, N. Y. 

RCP* RCP a RCP a RCP a RCP* RCP 


potmBQQSTIR 


guaranteed to improve 

S.w. RECEPTION 

(As Described in the Juno 
Issue of Radio-Craft t 
The Postal BOOSTKR Is a 
•elf - powered two * stage tuned 
It.K l’re-selector unit employed 
to lncrc.se the range and .elec 
lil'ity of any short- or all-wave 
•elver. It eliminates repeat 
spot* (image frequencies) t pd 
am .rial U i.u reduce, hai-ltcntund noise. Bold 

™ Kuarantee. Send f.r Fro# 

Booklet *8 Way. for Better Short-Wave Receptien." 





Brand New _ $" 1.95 Or 

Volt-Ohm-M til iameter J 

Raslc 0*1 MlJlIammeter 50 M.V 
—lo«(l ohms per volt. 3H in" 
ease. OHARAXTEED III IIJ> 

\ OITU OWN TESTER. Complete 
' Plans with each instrument 
UNIVERSAL METERS cp Qc 
A C -D.C. Rectifier Typ. 

Complete with Rectifier w 
^■iro wound 1% accurate resistors 
... .Send for bulletin 

f lti.NTED MA1.S on brass hack Hates for t'XlVElt- 
SAI. and OHMMETERS ALL TYPES 45 cents eac\ 

I Automote Mfo. Co. 83 W. Van Buren St., Chicago M 



s^liei ia] prices on 


N£W f SENSATIONAL! 

110 VOLTS AC FOR AUTOS 


The new Al'TONATOR generates 110 Volt A.C. Cur¬ 
rent in motor rar». aeroplanes and from all type, of 
engine, and motora, direct from fan belt. Com 
nothing to operate. No service—no brushes, collector 
ring., commutator or wire wound armature, ideal 
for operating PORTABLE Sound Equipment, A.C. 
Radio Set.. Neon Signs. Electric Light., Search¬ 
light.. Send for complete details, 

AUTONATOR LABORATORIES, INC. 

8440 South Chicago Ave. Dept. A Chicago, Ml. 


TODAY’S PROFIT OPPORTUNITY 

INVESTIGATE MOTION PICTURE SOUND 
Buy From the World’s Largest Supplier, 
hiroptional Bargains in New, i: S ed and Rebuilt Motlen 
Picture Apparatus. Recent Coverament Surplus and 
Liquidation of other manufacturers such as PACENT 
ROYAL AMPL1TONE. POWERS CIXEPHONE. TONE- 
O-OIiAPH, BIOPKONE, IICA PHOTOPHONE and 
others now offered to our trade. 

Write for Our Latest Illustrated Catalogue. 

S. O. S. CORPORATION 
Dept. RAC 1600 Broadway. Now York. U.S.A. 

EXPORT: t20 Liberty St,. New York 
CABLE ADDRE8S: •‘SOSOUND’* Now York. All Cadea. 


//UOT// fveld coil prices 

■ AND RADIO PARTS 

RAUCH RADIO ELECTRIC 

Magazine at Eleonora St., New Orleans, La. 

Gentlemen: Rush me your Catalogues. 

Name ....... 

Address. State. 





RADIO MONTH 
IN REVIEW 

(Con t in ttrtl I com paf/e 7) 
hotel permits four i>ingiam to bn srlmod 
I uv the Kuosts in any mum of tlu> hotel, as 
well as tho ntiisio of onhostras playing in 
tho hotel rfsiaiiratits ami ball rooms. ,\n- 
othcr roiiiPinplatotl advantage to tin- man¬ 
agement nut] the gnests alike is the feature 
permitting the nniimuhvmeiit of events ot 
interest anti feamres to take place in the 
hotel, so that all tuny hear. 

It is interesting to note that the new 
met hods ami '>qiiijimertt nsetl in t t,j s j ns tal- 
Im ll<ill were devebqu-d l»y an organization flint 
specializes in litis type of sound installation, 
and have materially redtieod the cost Kor 
example, the eos t „f installing sin-h a cen¬ 
tralized radio system in an son i-omn hotel 
was previously about Xooo while with 
tu*\v methods atid equipment, as worketl out 
1 ' tile engineers who installed this unit the 
eost would l.e reduced to the very low lignre 
Of about SIS.immi. The installation time has 
also beet, mater ially reduced--in the iiisianee 
el the example given above, about otie month 
mill pa red to live imiiilhs previously. Since 
repair-niaintetian<*e posts tire only about *:!oo 
per year, vve see that it isn*t the "upkeep,'* 
l,H t Bio “initial cost" with which hotel man¬ 
agements are concerned. 

Ail these fads are interesting to the pro¬ 
fessional radio man when it is realized that 
only about lo per cent of the hotels are 
«M|(iippi'd at present, which opens up a m . w 
Held for the P.A. engineer. 


RADIOPHONE AIDS 
FOREST RANGERS 


Au»am«feil* Battery G.ovntft 
Antenna tn«tallati»n 
Tap Construction 


■R 


AIM<» e«|tijpment has 
bei’H used for some 
p I Hue by the Forest 
.. .. . Klingers who patrol 

the national foivst>. However up to the pres- 
ent. the portable equipment carried bv the 
rangers has been limited to radio telegraph 
types, which limited their usefulness, and 
the speed with which column idea lion could 
he carried on, and required a special •■oper¬ 
ator/’ 

In preparing f,,r the usual summer rush 
or toiirisis, campers and other vacationists, 
who generally cause a great niaiiv summer 
forest IIres, the rangers this year have brand 
new shiny radio telephones, one of which is 
shown here. These new combined transmit¬ 
ters and receivers were shown for the first 
tune last month, and it is expected that thev 
"ill l»e mudi more satisfactocy for the "smoke 

chasers than tlie previous equipment. 


ftwFmiflS »oo,d and U»d*«-Ca» 
A«t«m*bili Anlinnc Equipment 

hlttflMNd SufMIUKM 
5i*vki Hum 

By M*U« *f »a«*iv *0 and C*r> 
I. F. P«*k Fr*qw*nci*t 
MltUUANKWI iMMMMAnON 

Tumi . . . 


• Now Sylvania engineers have prepared a refer¬ 
ence book on auto-radio. This handy pocket manual 
contains tested information on suppression of igni- 
lion inference, 6 types of antennae and their instaL 
lation, the R.M.A. Resistor Color Code Chan of 
tube types and other important data you will need 
in auto-radio servicing. 

• Send for your free copy. It will help to put you 
in on the ground door of the fast-growing auto-radio 
industry . . . that Sylvania engineers themselves pro¬ 
moted with their development of the 6.3 volt tube. 

HYGRADE SYLVANIa CORPORATION 


NEW KIND 

of Sylvania 
Service Book 


TABLE OF CONTENTS 

OttUKAt (m« HIM. 1wtO*MA1ION 


iNfTAUATIOM 


l’OUTARI.K K.vlUO TiU.EI’IIONE 

To aid v a moke chnxcrs'’ in their t cork. 

(Photo., Dept, of Agriculture) 


SYLVANIA TUBES 
HYGRADE LAMPS 
ELECTRONICS DEVICES 

0 If. S. Corp,. 193! 


ST. MARY’S, PA 
EMPORIUM, PA. 
SALEM. MASS. 
CLIFTON, N. J. 


THE SET-TESTED RADIO TUBE 


HYGRADE SYLVANIA CORPORATION 

Emporium, Pa. g.jj | 

riea»e, send free, without obligation, your new service I 
book Auto-Radio Installailun and Scrvielng." I 

Kaffle . 


| Address . . . ^ 


City. 


State. 
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Try BUD Sound 
Equipment 
For Five D»y s 
Absolutely Freo! 



Laboratory-Built 

P. A. Equipment 

ELECTRO-DYNAMIC UNITS 

CARION and condenser 
MICROPHONES • 4 t 6 FT. 
AU ALUMINUM TRUMPETS 
FIELD EXCITERS-AIR COLUMN 
HORNS • LOW AND HIGH 
FREQUENCY UNITS FOR WIDE 
RANGE THEATRE USE 

w. invile coreful crihcal mtpec 
non ol our »nlir* kne of BUO 
loboroiory-buill sound equip 
mgni We suggesi that you con 
duel youf own cOmporoiive TetF 
We CewlUE WOt you to duplicofe 
bUO performonce and BUD 
OCpCnoaIeuiy At Any P«iCt' 
Write rodoy for descriptive 
literolure and prices ond detail* 
ol Our Fen Fivt Day Trim offer 


H_U 


B ilP iH tAKEH <»> 
f22i 11 

■mi p ni- ri-fcu.-t a 


Eliminate Auto-radio 
"B" pack troubles 

Install the new low price Pioneer Gen-E-Motor 
Kept are tnoni Unit to stop auto-radio vibrator type 
eliminator trouble*. Guaranteed for ONE TEAK. 
No adjustments. No lubrication. Also new Pi¬ 
oneer Gen-K-Motors for sound trucks, etc. WrRo 
fur Catalog 

Model J.W. Gen-E-Motor, list $13.00 

Pioneer Converters 

6- 12 -32- 110 volts D.C. to 110 volts A.C. 

New heavy duty D.C. to A.C. converters. Remark* 
ably l*»w hi price, yet deigned for continuous 
duty. \ size fur every need. Including Neon sign 
and other electrical appliance application*, 

Ask your Jobber or write 
PIONEER SEN - E - MOTOR CORP. 
460 W. Superior St., Chicago, U.S.A. 


r~ELECTRAI^| 

Replacement 

VOLUME CONTROLS 

are instantly interchangeable to use power-switch 
without disturbing eontrot connections. Only 5 
types needed to service 799 standard receiver 
models. 

II'rite for AVrc Catalog r '/?C-7'* 

175 Varlck St.. New York. N.Y 


0 ITS v_ _ 

t ELECTRAD 

FREE! 


A EW RADIO 
Ci T i LOG 


A SET 

SENSITIVITY TESTER 

{(‘on tinned from patje ID; 

f,»r f 1 10 average st*t, and 100 iniitf. for tiltl or 
iusclisit i\*t* receivers. 

A small 1 Vi V. cell is sufficient for oper¬ 
ating ilie filament of tlie 50 mho, since, as 
nmiitiotmd previously. a si mug U.F. output 
from tin; oscillator Is not really necessary. 
The complete oscillator must be shielded, as 
most itscilln tors are or should he, to nvohl 
stray radiations front aff<*ctittg any tests or 
measurements that are to he taken. 

The const motion, assembly and wiring are 
so simple that no further detail* than those 
shown in Figs. A, It, 1, uttd - are necessary. 
T.nyont of parts, and appearance are shown 
in the first two mentioned illustrations. Wir¬ 
ing diagram and coll construction are shown 
lit Figs. 1 and 2. 

Farts necessary, with the exception of me* 
ters, will he found in the junk box that 
most constructors always have. 

Calibrating the Oscillator 

By timing-in various broadcast stations on 
a standard receiver of good design, accurate 
frequencies are a valla hie, especially front 
crystal-controlled broadcast stations; these 
are used for calibrating the oscillator. The 
simplest procedure is to first plot an accu¬ 
rate calibration curve of the broadcast re¬ 
ceiver. Such a curve Is illustrated in Fig. 5. 
Frequency in ke. is plotted against tuning 
dial settings. 

The first step is to disconnect the aerial 
from the broadcast receiver ami connect the 
insulated output post of the oscillator to 
the aerial post of the receiver and connect 
the other post to the ground of the receiver. 
By switching on the oscillator, a series of 
harmonics may he heard by turning either 
the oscillator dial or the broadcast receiver 
dial. We are now prepared to make a very 
accurate set of calibration curves of the 
oscillator, after which the calibration can be 
further checked by heterodyning with crystal- 
controlled broadcast station waves. 

The next step is to set the osrillntor dial 
at its maximum or 100. Then tune in a har¬ 
monic of the oscillator at the highest dial 
setting heard on the broadcast receiver. 
Turn tho volume-control of the oscillator un¬ 
til the harmonic signal Is very weak and an 
accurate dial reading of the receiver is ob¬ 
tained, On this particular set. a harmonic 
was heard at ST on the receiver dial. This 
indicated, from Fig. 3, a frequency of .’1)3 kc. 

Now slowly decrease the tuning dial set¬ 
ting of the broadcast receiver (leaving the 
oscillator setting as it was) until another 
harmonic is heard. In this case one was 
beard at 70 on the receiver dial and front 
Fig. 3 indicated a frequency of 711.5 kc. 
’Pile former figure subtracted from the lat¬ 
ter, nr 711.5 minus 03, equals 11S.5. This is 
the fundamental frequency of the oscillator 
hcransc each harmonic differ* from adjacent 
ones by an amount equal to the fundamental. 
We can check the accuracy by dividing 505 
by 1 IN.5. which gives 5 and a slight amount 
over indicating that our readings were not 
exact, Evidently we were working on the 
5th and fitb harmonics. Idviding 503 by 5 
gives 11S.fi as the fundamental. Six times 
HS.fi would give a frequency of 711.fi for 
the fitli harmonic Instead of 711.5, which was 
obtained front the curve. 

Knowing that tin* fundamental frequency 
is 11S.fi at tin* 150 degree setting of lie* 
oscillator dial, we can mark off on the cali¬ 
bration chart. Fig. 4. harmonics up to the 
12 th, spaced ll^.fi kc, apart. 

The same procedure can he carried out at 
the zero set ling of ihe oscillator dial. In 
this case the frequencies worked out accu¬ 
rately at the first trial. A harmonic was 
tuned in at 75 on the tuner dial, indicating 
a frequency of Ton kc.. and at 45. indicating 
frequency of 1,050. *1 he difference, .».>0 


Parked with new-model radio VALUES at rorkbottom 
wholesale iirlees. Money-bark guarantee and 3H-1>A\ 
FREE TRIAL IN YOL'R HOME on every «et» All 
type*, semi for big. new FREE catalog $Q AC II Q 
TODAY. Prices. * K 

FORDSON RADIO, Inc. 

Oept. 7-38. Oakman Bldg. DETROIT, MICH. 
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kc.. is the fundamental frequency of the 
oscillator at this setting. Tin* second, third 
and fourth harmonics are marked on the 
graph Eif Fig. 4. This procedure was car¬ 
ried out at every 10 ElegrE*e setting of the 
oscillator dial. A series of curves, as shown 
on the chart of Fig. 4 were plotted. It was 
found that the curves were actually straight 
lines, due to the straight-line-frequency char- 


acierKtic of the oscillator condenser. 

If one desires very accurate readings, the 
output meter should be connected to the 
radio receiver so that a visual indication, 
rather than an audible one, mar he had. A 
suitable output meter is shown in Fig. A, 
and is also necessary for checking the effi¬ 
ciency of a receiver, aligning T.U.I*. and I.F. 
stages, besides other uses for the oscillator 
which will he described shortly. 

To make an accurate check of the calibra¬ 
tion curves of the oscillator, one of the side 
plates should he removed and a piece of wire 
connected across tin* grid condenser so as io 
short-circuit It. Then tin* sole plate should 
he replaced, lit this condition ilie oscillator 
will generate a non-niodttluted wave which 
can be used to heterodyne tin* wave of a 
crystal-controlled station tuned in on tin* re¬ 
ceiver. When making this test a short in¬ 
door aerial. Just sufficient to pick up the 
broadcast station, should he connected to the 
nerhtl post of the receiver. The oscillator is 
left connected to tin* receiver. L5v tuning-in 
n station, such as WOK at 710 kc., tin* oscil¬ 
lator should cause a heterodyne squeal at 
75, 112Vs, and 135t/ a (dial settings of tin* 
oscillator”l working on the third, fourth and 
fifth harmonics respiH-tively. Tune tlie oseil- 
laior dial for xcm-licai adjustment and tin¬ 
ea libra t ion will bo exact. Several stations 
may In* tuned-in in this manner and slight 
corrections can then be made tEi the previous 
plotted curves if necessary, after which tin* 
short-circuiting wire connected across the 
grid condenser may be removed. 

Uses of Set "Tester” 

For determining the sensitivity of a re¬ 
ceiver with this unit it should be first stated 
that the proE-cdure is by no means completely 
accurate jiiul from an engineering angle not 
of the b<*st. But, for nil practical puiptises. 
providing all measurements are taken care¬ 
fully ami the data compiled for reference ami 
comparison, this method and equipment can 
actually ad visa the Service Mail liow efficient 
the receiver is as compared to any good ra¬ 
dio receiver that may he chosen as a stand¬ 
ard. 

By referring to Fig. A an approximate Idea 
as to the set-up may be obtained. The out¬ 
put terminals of the oscillator are oonnectcEl 
to the nil ten nn nml ground terminals of tin; 
receiver. The output mett'r is, of course, 
connected across the primary of the output 
transformer of tin* speaker, leaving tin* 
speaker “in” or “out” of the circuit depend- 
ing upon whether a “sound” Indieatlon is 
clesircEl in addition to tin* meter indication. 

However, for inefficient ..I vers U would be 

best to diseonnoE*t the spooler since a great 
deal of energy Is absorbed a ml dissipated in 
the speaker, resulting in an output indi¬ 
cation ihat would he difficult to read. 

The oscillator plate current must he ad- 
justed (with the rheostat« so that it is pn- 
4 -isE‘lv the same amount as that current which 
was fed to a “standard” receiver, and whose 
output figures are Iejt be use*eI as a critE*rhm. 
All conditions must be exactly aliki*—tin* 
dial readings on tin* oscillator must be se*i at 
precisely the same figure every tilin' a P*sr 
is to be made. Similarly, tin* receiver must 
be exactlv in turn* with tin* oscillator. I In* 
volume control on the receiver slum hi la* at 
maximum in every lest, and tin* tEim* coiiind 
(if any) set to maximum treble. headings 
sluEiihl he InkE'ii at 5 pEEinls on the oscillator 
dial, at L'lio. 550, and 550 hie-io rs so that tin* 
receiver is check. eI thoroughly at til.* low, 
medium ami high wavelength e-iieIs. Mill**. 
thE* procedure after all columnhnis are Hindu 
would 1 m- sei oscillator dial on desired tr»- 
qiiencv. turn the oscillatEDr switch ‘mu, tunc 
l-EM-E'lver dial until maximum E.ntpnt eui out- 
put meter is indicated. 

Adjust plate current of oscillator t«> as 
luw a figure as will prE»dnro a sizeable out¬ 
put indication on tin* output nmter. Need* 
nil nadiogs. Repeat until three frcqimm-ms 
an* eovered, as iiientiEumd. (’heck readings 
with those obtained fnmi Rome well known 
ortiehmt receiver. Afhr SE.ine practice the 
ns<»r will he aide to quickly compare tin* fig¬ 
ures. mentally, and rnnv.dly gauge Imw scii- 
sltiVE* t lie se*1 that was dmckod will In*. 

Caution ' alwavs use high scale on output; 
unless output is see Ieew that a smaller 
must he use*e!. in this ease nmltipU 
scale ratio to c. mi pure rending-. 


niE‘tE*r, 
scale 
rending by 
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Testing Tubes | 

To find wojik ttihrs in a the ron- 

nt'rl ions •arc tin* same ns for testing receiver 
eUiciency. Adjust oscillator for low plate 
cm lent am) note output meter reading. Then 
remove one tube at a time from receiver, re- 
)> hiring with new tuhi’s, and noli* when eacli 
change is made whetlier output meter read* 
my increases. When a weak tube is replaced 
a sizeable increase in output reading will 
J>o noticed. 

Comparing Receivers 

Employing the procedure outlined for tost- 
hnr sets, first cheek one receiver and ob¬ 
serve the :: output readings for high, medium 
ami low frequencies. Maintaining same plate 
current reading of oscillator, check the sec- 
oui si t foi the same frequencies and com¬ 
pare readings. He sure that tubes in both 
receive,^ are O.K., or the results obtained 
will not he truly indicative of the receiver’s 
capabilities. 

Conclusion 

Xumerous other uses for an instrument of 
ins type will of course suggest themselves 
V * H * ^orviru ^hin, as he cmitinues to em- 
,J °*\. !t \ ■’ l, rtlier information in regnni to 

aihdications of nil oscillator, which, of course, 

w.ll also apply to this unit, 1ms ... given 

i!r\rf ,I>IC,tC dttai! *“ pIvv!o,,s l****tn*« of Kaoio- 

List of Parts 

One special coil of two windings (details for 
construction givcin ; 

One M\.\. variable condenser. 500 mmf.; 

One I.C.A. rheostat, *lo ohms; 

^ or,1 °ll*I ,1, hilicr bypass condenser. 0.5 

one I.O.A. fixed condenser, 500 mmf. ; 

I wo I.t’.A. fix«*d condensers, 50 mmf; 

0,, typp> ( * A * 4 s “ <k( ‘t (base mounting 

one vernier dial; 
one I.<\.\. Il.K. choke. .S5 mhy.; 
one Hi meg. resistor; 

Tj-ildett 0-1 nia. milliammetor: 
n, !!!»h-2.5-5-50 output meter, model 

ran ’ 12 x r > x * ins. high; 
f dr * v f small size, or tapped 

battery: 4.o V. type will do for short 
quick tests) for “A ’; 

Oue ‘22 V 2 V. “IT block. 


UPLIFTING THE 
SERVICING PROFESSION 

(Confinin'*! from 1>U<JC 20) 

s ° >•«« <•«" oi.t«in 

irr,51 u * ,n uh.av this ,mdu 

ts 11 long, narrow panel for power snpi.lv t.. 
o.lf 0r J,’i ,CSt nnd lllso Il!ls nml »:round 

1 . .. 1 T‘ ls «1»|iH<-nt«l Just mi- 

, .° P I*! f ,1< ‘ l " >n, ' h s " .'••» connect 

up n set which has In-on tnshillol i„ |f s 
onlilnet On each side of this test panel 
'"dice two Instruments: the one 
On tl . 'u,*,’" 1111 *° ♦'•** oscillator. 

H.e V ll4 K 1 I s , 11 ""<'•'is.ll test ill.. To 

!■ , K., ,,f U'O 1 smell .von note the P A. 

nek with n radio chassis. This Is for shop 
list- and rental service ns well, also used for 

!> ..him of shop ndvertisitn;. This Jms 

proven to he very important ... . ap ,11 

n ice and well worth the eosl. Tile size of 

«t n X X ' 4n 1,,s - ">« »"•< mil tie 

t ii t. \ V’"' " r T " right of 

honk L- o i ■V n " see a iliaa'lizine and 

• »>k i.tck that is worth it's weight in gold: 
'"''r 1° '"*'••' iiiformiition at join- 

huger lips. To the right along the wall 
I ' vil1 "oil's; •' workliem-li—on tin- end of 
which r:, " ""lice nn nil- compressor 
h, ‘ s Hie greatest help I l,nve ever liatl 

ln« nn laTr'm 1 ! " '‘ Iw,n| nK » set. tmicli- 
in» up lit relinishlng or cleaning other work 

rcfen-ed"r , ' i ' nnmhrr " f ll"* Illustrations 
i<f. lied to have appeared in hist month's 
IC.vtito-4 itAF-r. Those on the P..\. rack will 
appear in the forthcoming Issue. It Is sue 
gostod to those Interested that when tile' en- 

grm.s' f- * he Ultl<l " s -Ha- 

continuity. ttKalU for 


NATIONAL UNION TUBES WILL 
HELP -YOU STAR IN SERVICE WORK 



Th * STAR SERVICE BENCH 

Y n n ««ample of. uiixlcro Mrvicelx-nch .lies „ 

™ r * Sluely »aya: 

Two year..go r was about to give up »rrvire 

ooTl timc a ncH Ulhr or "* l 

1 h * d b »y teat equipment. 

* ^attonal Uoion came along an d showed 

me lheir pr.H„»a.l.<m. My fi rftt ci )ntract waH a UlU 
tester and I was first to have one up to dair 
i lie re fore, I got the tube business. Then I got 
more nNtrunicntson eontraet. People a,»„ f oun<J 

thl fT ,,pmont and in came I 

........ , .ou^;, b :.,L1‘r n ^ L L “-.; v '7v':^\ r r 

cn.:„k be ,oN:;' on 7i&.“ bop io ,hi * 

8till better. I don’t have to make repeat service 

^.ilT. pUc 1 ' ik «. 1 u,ed to - Ili*»« only 

replaced^ t«o l,.d t u b.. in ,|, e two „ 

1 lunk of the time and cost it eliminates a service 
man, not saying anything about dissatisfied 
customers. 

4 *N U.willpostivdy test better than any other 
make ami wiih the ten rents higher list, well, it 
just means mure money for the service man” 

NATIONAL UNION JOBBER STOCKS ARE COMPLETE. 


Free Meters — Manuals — 
Superior Quality-More Profit 

Jon want to lw rated as a service man who 

• knows 11,9 g V , ! r ! want to l)C the leader 
in service work in your locality. You are given 
a real chanee to star in service work when 
you tie ii n with the National Union program. 
J liousamls of your fellow servicemen altover 
the country are finding that National Union 
means far more than—radio tulies. Service 
aids. Sales Aids, Superior Quality tubes. 
Morel rot it on every tube 6ale through ten 
cent higher list prices. No Price Cutting 
and Customer Satisfaction are a few of the 
reasons von can’t afford not to tie up with 
I .[National Union. 

To .ur in service « nr k yn„ „«d n,„ „„|y ,„p, n)ir 

d-TT *'f d V“ • nd ^" , ' > e'tmpment. hi,!!;,,,.! 

oflers f Rhh wilh IS«ii,mal Union t„bc purchaHes * 
Vrv,r»«g 1, K ,I Kit, Supreme 333 Analvaer! Four Srr- 
yice Manuals, Aulo Radio Manual. Trifdett 419 Tube 
I eater, Triplett 1178 Perpetual Tester, lfick«»k Dia- 
numd Point, Jr. Tenter, Supreme 85 Tube Tester. All 
offers suhje.-t to withdrawal without notice. Small 

wurk ?' Get de.nSl/r *“ l " , “ y “ U in “ rv,€e 


! naiiio Corporation of N. Y. RC*7 

I 400 Madison Avenue, 

I New York City. 


I Gentle men* 




I am interested in- 


Namc 

Street. 

City 


State 


THE WHOLE WORLD UhiMte 

PHY WINNIR‘ 3 * 



Here is a ready superior 
Short Wave Receiver. 

Its performance is the 
kind you usually associate with only the most 
expensive sets. Yet the cost is low . . . j us t 
a few cents more than most 2-tube kits. No 
wonder it has been acclaimed editorially by 
Short Wave Craft, Short Wave Radio Maga¬ 
zine and the N. Y. Sun! And how easy it is 
to build! All parts are so placed that a mini- 
mum of soldering and wiring is required. Such 
design cuts down the chances for error in 
wiring! 

Special Power Pack Kit 

The Trophy Winner “3” comes with power supply 
k V n & U *' nQ 5 has,rs - Power transformer; employs 3 
mfd. filter condensers; two 30 henry filter choked 
all over size. Output: 250 V. at 5 MA. Operates 
from an AC house current and is free from hum. 

CN ^f 05 — Troph y Winner ”3” A.C. 
kit of Parts complete with wirino 
diagram, less coils, tubes, power 

supply . . 

CN 13906-—Power supply kit of partsi 
less tube 

CN 13985—Complete kit of parts. Set, 
power supply, coils and tubes 




NEW^^ 

Truly a Who’s Who of Short Wave 
Royalty: National, Hammarlund, 
Lafayette, Lynch, etc. Every lead- 
Ing manufacturer is listed here. 
Every conceivable Short Wave accessory may be 
found at Lowest Wholesale Prices! Never before 
has such an amazing array of Short Wave been 
packed between the covers of a single catalog. This 
NEW Bargain Book lists everything including sets 
and kits from 2-6 tubes, all-wave receivers, con¬ 
densers, coils, converters, chokes, crystals and 
holders, transmitting tubes and equipment antenna 

PRICES CtC ' * * * al1 at L0WEST WHOLESALE 


$9.95 

4.95 

18.45 


RADIO-CRAFT for JULY, 1934 


WHOLESALE RADIO SERVICE CO* 

100 Sixth —York, m y 

Cgntml Avunur, N? work . H. J. 


WHOLESALE RADIO SERVICE CO. 

100 Sixth Ave.» Dept. C-74 
New York City. 

□ Send rne your New Short Wave Catalog 53D. 

□ Send me the items I have II>U*d In niiaeliod letter. 

I enclose $ . i 0 tw cr cost. 


I 


Name 


I 


Address 


State. 
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ttiiice 1020, Tlir Profit Line 

Replacement Volume ami Tone Controls 
Standard Volume and Tone Controls 
with an Ad-A’Switch consisting of 
wire wound (.Series ‘"W”), composi¬ 
tion element (Series “C”) 
Replacement Line Ballasts 
Automatic Line Voltage Regulators 
Flexible Pig Tail Resistors 
Center Tap Resistors 
“L” Pads, “T* Patls, Scries Mixers 



Clarostat Ad-A-Swlteh Control* 


Clarostat Ad-A-Switch tin* 

comprises tbe maximum util¬ 
ity with minimum stock in¬ 
vestment. 

Write for New Replacement 
Control Guide 

ClarostatMfg.Co.,lnc. 

287 N. 6 th'St.. Brooklyn. N. Y. 


A RADICALLY NEW 

TUBE TESTER 

NOTE FEATURES AND UNEQUALLED 

PRICE OF THE 22 

|. Neon leakage and com¬ 
plete short test auto- 
matic. . „ 

t. Line voltage regulation. 

—Plate and filament. 

S. English reading scale. 

4. Tests all tubes. Pro¬ 
visions for tuture types. 

New tubes can be 
added without remov¬ 
ing Instrument from 
case. .. i* 

5. AND allows capacity 
tests good—bad—leak* 
age (vacuum tube volt¬ 
meter principle) 

6. Resistance measure, 
merits 500 to 2 megs 
wide separation. 

7. Continuity tester on 
neon or meter. 

8. Veri • chrome lettered 
bak elite panel 



822.50 


lie paiiti* . . . 

This tube tester and shop tester for 
a price of only $22-50. 

10 days trial—money relunaed it not satisfactory. 

L & L ELECTRIC COMPANY 

DePt. 10-A 

336 MADISON AVE. MEMPHIS. TENN. 



Kemftfflber- 

N a Media COP He Than ITS Apria\ 

hHHul hi LThKM *4- air MM >- Ni- »-*. * T. 


NYxl you conic fn (lie counter. This is to 
reci'ivi* sets fur n-pniiiiig iiml oilier purposes. 
Note the lulu* checkers oil this counter nml 
Inst, the mnrliilie tsild.' which is a valuable 
mljumt sis n drill press, grimier ami sntv 
ceilninly come iii lintuly. Also, later a lathe 
might l»e added. 

This constitutes (ho shop tin If of the store, 
while tin' other half takes euro of the mer¬ 
chandise ami display case, shelves and office 
desk. Hack of the partition on the drawing 
showing the shop, arrangement lias been 
made for storage or what-have-you. 

In regard to hand tools. I am not goring 
to suggest here what to have as your own 
personal needs will suply these but 1 will 
coinim*tit upon them in this way : 

!>uy good tools, use them properly and 
tak<‘ care of them. Keep them shining I 
Also keep them Ollost of tliellH oil tile hark 
of the work bench. This is not only for 
handiness hut for display as well ami also 
tits into our scheme of appearance. Melt, 
particularly when they conic Into a simp, 
whether they are mechanics or not. have a 
fascination for tools and it produces a great 
psychological effect. 

Records of the Shop 

The matter of records now comes to mir 
attention. The system explained here is pot 
in reference to bookkeeping hut a routine to 
follow. 1 use a book and start out with a 
numerical numbering from one (It on. When 
a job comes in. I place the name down in this 
hook and the consecutive number following 
the name. Then 1 take a special printed 
pad and HU it out in triplicate: one for the 
i heii<*h : one for the office and the other for 
the customer. This last copy acts as a 
statement as well as a work order and when 
the job is completed. 1 see that the book¬ 
keeper's sheet Is completed the same as the 
bench ropy and tile the two with the book¬ 
keeper. who in lurn keeps the r»M-oril. When 
the set is finished 1 place the guarantee tag 
on it together with the customer's hill. 

I use the above form for everything done 
in the shop—he it for purchasing material, 
as a requisition, or for any improvement P* 
the shop, and for estimating too. If this is 
followed out precisely, it will give a complete 
record of every move made. This also al¬ 
lows for a record for future reference, titul 
a customer can come in any time and you 
know just what was done. 

I use two color tube laliels—one color 
for the customer's old tubes in the set and 
the other for tile new tubes l sell. So if a 
customer calls up titul says the new tube I 
put in her set does not work. 1 ask tin* color 
of the label. If it's the color for the old 

tube, well then that lets ..it. Should it 

he the color for the new tube 1 ask her t«* 
bring it In and if the tube did not hold up 
within the guarantee period, 1 replace It 
without a question. 

Whenever 1 repair a set 1 tack a business 
card inside the set so that flic customer will 
know my phone number and address. I also 
use a tiling card system for every customer 
who's radio set I serviced. 1 obtain the age 
of the set and how many times it has been 
serviced 4 whenever possiblei so that I ean 
see how I lie soi is holding lip and when tin* 
set lias seen its hotter days. I also notify 
the customer when I have received so many 
service calls on the set and 1 think that the 
set is hist an expense to them. Then these 
cards are placed in another tile and any linn 
Selling radio sets Inis the privilege of going 
tlmmgli this file for future prospects. This 
requires very tactful handling hut may he 
done in such a way that it won't react upon 
% onr shop—either to the customer or to the 
dealers. 


T-T-T Instead of S-O-S 

Oenevn : The well-known SOS signal may 
shortly he doomed. Koceni experiments made 
bv l.loyds of London showed that the signal 

t’tT i _♦ Inis certain advantages over 

the old SOS (... — ...). 

While the new signal lias, as yet. Hot been 
adopted, the chances are that it may tie in 
the near future. 
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vee or One 
or More of These 
Popular Short WaveBoois 

FREE any one or more of the regular *•* hSJit^V \VK 
hook* with a year 9 subscription to SHOUT »' 
CRAf"l\Ml« R»Sl« Ekp.c imenter’f M.ouin. A on. 
year’, subscription brines you one * f,), ll cen ‘ 1 }9“J °brln« 
twenty-the cent books: a two-year subscription brink* 
you two fifty cent book* and any one twenty-five cent 
book. Decide NOW what books are most necessary to 
you—then send us your subscription by return malL 
The book* will be sent to you immediately. 



FfZTTj ( 

HOUrafUdB 

, wntl «avc i 

, wcuviRS: 
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No. 4 
25o 


No. 1 No. $ No. S 

50e 50e 25c 

THIS popular shert-wavo magazine interests tha» 

I army of '’hams.*' broadcast listeners, and Corral 
ridio students who are interested In experimental as 
well as scientific angles of. abort wav® 
application. In each monthly Issue »PP~» > lh * 1 ? 
and most correct short-wave station sail list. and 
portant cone ruction articles on rccelversand 
ters, including ’plcturUed’ diagrams 
by anyone, a big feature “originated by SHORT \\ AVH 
Tit \FT You’ll also find ll*e latest news about short¬ 
wave physics. micro- and ultra-short waves and other 
applications of this newest branch of radio. 

Many Short Wave Sets to Build 

M.nr .xr.Il.nt .horf-w.r. ,.t, with «""pl«. con,truc. 
tion details with “picture’ diagrams, are found In every 
Issue—these sets >ary from simple one- and two tube 
sets^to those of more advanced design, five and eight 
tubes 

Big Silver Trophy FREE! 

Recently C^U.t.-^To^be sKE 

Wave*fan“^ who has logged and obtained verification of 
the largest number of short-wave stations from all over 
‘the woTd dSring one month, wilt be awarded a magnifi¬ 
cent silver Short Wave Scout Trophy. 

4-Color Cover 9" * 12"— 
Over 200 Illustrations 


25 


The Copy 


On Ail 
Newsstands 



SHORT WAVE CRAFT. Dept. RC-734 
99 Hudson St., New York, N. Y. 

Gentlemen: Enclosed vou wilt find my reralttaneo for a 
subscription to SHORT WAVE CRAFT for 
( ] One Tear @ $2.50 (Canadian and foreign $3.00) 

[ ] Two Tears @ $5.00 (Canadian and foreign $6.00) 
Send me FREE books which arc circled below. 

12 3 4 


Name 


City 


(Send remittance in check or money order. . &**{*tar l»t- 
ie» if it contains cash or unused U. 8. Postage Btampa-) 

MAIL COU PON TODAY 
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FREE 


RADIO 

MANUALS 


\\ Ui every order of AKCO TUBES for $10.00, or 
multi|ile thereof, you ojiIi Kct one. two or three 1934 Otrfckii 
Hadlo Servlee Manuals absolutely FREE. 

If you prefer, you can have eoples of the 1934 Official 
Short-Wave Katho Manual FREE with orders for $8.00 or 
txUh Manuals for orders of $17.00. Remember that the 
regular list price el the 1934 Official Radio Service 
Manual is $3.50. and thel934Short-Wave Manual. $2.50. 

This Ofier it Subject to Withdrawal Without Notice. 
Ty|H! Vour Tyjie Your Type Your Type Your 


XlK 
tilt A 
OJA 
J 

III 

I2 A 
20 
2*2 
24 A 

2i; 

3ti 

:u 

32 

33 

34 
3.1 
3d 
37 

35 

39 

40 

41 


< 'osl 

$0.40 

.30 

.IS 

1.10 

.40 

.40 

.ss 

.40 

.30 

.30 

.00 

.00 

.00 

.$5 

.$5 

.00 

.00 

.00 

.00 

.00 

.40 

.00 


N’t*. 

42 

43 

44 

45 

4<V 

47 

48 

49 
5b 
51 
53 

55 

56 


59 

71 A 

75 


Cost 

.00 

.85 

.00 

.40 

.00 

.00 

1.10 

.$5 

1.10 

.00 

.05 

.00 

.00 

.00 

.00 

.00 

.30 

.85 

.85 

.85 

1.10 

.40 


No. 

81 

82 

83 

84 

85 
89 

X199 

V 199 
2 A3 
2A5 
2 Ad 
2 A7 
2 lid 
2B7 
5Z3 
6 A4 
6A7 
fili? 
dt ■« 
liC 7 
di>d 
dl>7 


Cost 

1.10 

. 8 $ 

.85 


No. 

6K7 
ll F 7 
— , dY5 

.8$ 6Z3 

.00 0Z4 

(>Z5 


.00 

.40 

.40 

1.10 

.85 

.85 

1.10 

1.10 

1.10 

.85 

1.10 

1.10 

1.10 

.85 

.85 

.85 

.85 


I2A5 

12Z5 

25Z5 

I2Z3 

I82B 

183 

491 

493 

484 

485 
586 
fiSli 
800 
PZH 
W Dll 
\\ 1)12 


Cost 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

1.50 

2.00 

.85 

.85 

2.10 

.85 

2.75 

.85 

.00 

.00 


order from this advertisement—Remit 20% with order, 
balance C.O.D. Alt prires are F.O.B. FACTORY*. X’ewurk. 
Shipments go forward express or pared jxwt. X’o order 
for Jess than 53.00 accepted. All lubes RCA lleensetl— 

• month Guarantee. 

ARCO TUBE CO. 
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LEADERSHIP 

When you need Condensers. Chokes, Sockets. 
Shields, etc., for receiving or transmuting 
nr for replacement purpose'. hmkuU the 
Ilaimiiarlimd Catalog, and benefit by the 
exi>crlcme of pioneer radio designer*. 

W rite for rttu Iree Catalog *’KC-7** 

HAMMARLUND MFG. CO. 
424-438 West 33fd Street 
NEW YORK CITY 

I Wjt B tXXaK HcudLio' 

Tfammarlund 

■ mcctst on 


PRODUCTS 



WANTED! 


Jobbers-.Mall Order Houses and Representatives 
in all Territories 


■ »« i ci 111vi in 

TWO FAST MOVERS 



Free Edge Cone and Volte And—Field Ceils for all 
Coil Assemblies Dynamic Speakers 

We also Manufacture Various Types of 
Magnetic Speakers 

We can Supply and Remedy Your Speaker Needs. 
Speaker Mftrs. Since 1921 

LEOTONE RADIO CO.. 63 Dey St,.NewYork.N.Y. 



WET AND DAY FLFCTto LYTIC 

faff* and mica condensers 

> [ l o ci h i j[ ;■ |i u i 

lUPflttiJft QUAMft J 

IH ± LI ll : i h x 11 s 

INI w? t L [■ lhii 
SiDL-D it ICXDI.ML 

IVfJi HHiih Jr, lljV' £ A T A 

jG-LAfi MFG. C-Dfif.EXTIfci 

1M MOflDWJY Q M # A t T I 

fa a< Ni NDY FOR 


ELECTRIC CHIMilMO CALL 


AmplifyTetechime—a real opportunity. 
Write for our special offer to radio men. 
General Komprolar Co., Inc. 


PAY TON , OHIO. 



SHORT CUTS 

(f 'out tuned from /oq/c :ji) 

Wo now have thnv Uiim-n^nhs, namely, A, 
B and t\ Wr now divide cirrh* is \n\o 12 
<8jtml soiiions, I*, all nr which temiinuto at 
the tenter. With circles It ami C drawn, 
project 4 lines by means of a T-sqttnrc. 
Xo\v 2 vertical lines are drawn to intersect 
the 4 projected lines. (The distance that 
separates these 2 lines is deeided by dimen¬ 
sion A; the length of the vertical lines, bv 
the 4 lines projected from circles U mid C.’i 
Connect the 4 extremes together to form the 
side view of the cone. XI, XL*. Your draw- 
inir should now resemble the illustration. 

Placing the point of the compass at point 
A and the pencil of tlie compass at XI, scribe 
a circle. Repeat the process at Xl\ drawing 
the sum Her circle inside the larger one. A 
circle a I milt % • to % -in. smaller, inside of 
circle Cl, decides the size of the radial cuts, 
Itn. 

Now with the dividers take dimension P 
and mark oft 12 spaces on the circumference 
of circle p,i. Yon will now have l:; lines 
terminating at a central point from the cir¬ 
cumference. A flange is drawn on one side 
of the line ns shown in the drawing, which 
is used in pasting the cone together. 

After the form is cut out and the radial 
cuts made tile cone is ready for glueing. 

The list of materials is: One compass, one 
pair of dividers, a suitable piece of drawing 
paper or wrapping paper and a T-square. 

AN EMERGENCY TUBE SOCKET 

B. O. Bass 

S KJtVICK Men and experimenters do not al¬ 
ways have time to order sockets, for emer¬ 
gency jobs in modernizing sets, adapting 
microphones, phonograph pickups, short-wave 
converters, twin-sinker plugs, and multi-wire 
cable eon nee tors. 

l*or additional test-kit socket and adapter 
plug requirements the socket shown in Fig, 4 
has no equal. 

Break off the prongs of an old tube base. 
(This is preferably of the same type as the 
socket to be const meted—although, any old 
base may be used by drilling holes to cor¬ 
respond to the new tube prongs, using a 
template made by accurately punching hides, 
through a celluloid or mica strip, with the 
new tube.) 

Saw off the top of the old base so that 
the resulting socket will lie slightly higher 
than the prongs of the new lube. Invert the 
tube base and drill out each prong hide with 
a drill corresponding In size to each succes¬ 
sive prong. Countersink each hole with a %* 
In. drill so that the tube prongs, when bent 
slightly off-center, will center automatically 
and thus form a good tension contact to the 
prongs. 

Saw two parallel notches with a hack saw. 
in top and base of the socket at each hole, 
ns shown in Fig. 4, and enlarge with a thin, 
ilat tile or larger saw, Saw the slots 14 .in.- 
deep and o/Tli-in.-apart. Cut off the latch of 
some 2 in. safety-pins, tit the eyelet over a 
tube prong, insert the tube in the socket, 
and bend the pin legs tightly into the notches. 

Apply a coat of speaker cement to the 
sides of the socket and wrap with an alter¬ 
nate layer of rubber tape and stiff paper 
tape. 

For sub-base mounting let one of the 
safety-pin legs stick down through the sub- 
panel (dipping off the other leg on each 
contact spring). Bend a 1/lG-in. foot on 
it, and hold it in place in the hole with a 
wooden peg. 

For a spring suspension socket bend both 
legs of each contact spring at right angles 
and bolt down to the insulation. 


- Qteur ,, 

-r*«pi.er> 

ACC-Wave 

OSCILLATOR 



TpRIPLETT engineers developed the 
ALL-WAVE Oscillator, in answer to 
the growing demand from service men 
for a well-designed, completely shielded 
all-wave signal generator. This new Trip¬ 
lett instrument is advanced in design, 
precision built, compactly constructed, 
and absolutely dependable. It gives a 
signal output of constant level . . . either 
modulated or unmodulated. 

The charts are hand calibrated and cover 
a frequency range of 110 to 14,000 KC. 
The frequency ranges are controlled by a 
4-position band change switch. The con¬ 
denser shaft is at ground potential. This 
means that there is no radiation of signal 
from condenser shaft or screws. A per- 
fected attenuator control makes it pos- 
sible to use the signal generator on the 
most sensitive as well as the weakest re¬ 
ceivers. It is desirable for stage-by-stage 
elimination by the oscillator method. 

N °. 1151 fo a single All-Wave Oscillator. 

Dealers net price. $23.34 

No - 1180 is of the combined All- 

Uavo Oscillator an<l Volt-Ohm-Milliam- 
inctcr. Dealer’s net price. 30.00 

No L ?^ 81 is a combination of Volt-Ohm- 
Mu liainmetcr, Tree-Point Tester, ami All- 
Wave Oscillator, Dealer’s net price. 


38.00 


A CONDENSER-MIKE 
HEAD-AMPLIFIER ADAPTER 

Erick A. Leander 
TIIK comicnser-mIke hcml amplifier shown 
I in Fig. 5 is A.r. operated. using the fila¬ 
ment ami plate current from a main amplifier. 
( nmpnred with an old-style bead amplifier 
using two* type .‘iti tubes operated on bat¬ 
teries, it lias been found to be much superior. 

The lirst requirement is a main amplifier 
that is hum-free. Take the lilamcnt current 


Your Jobber Can Supply You 


The Triplett Electrical 
Instrument Co. 

Bluffton, Ohio 


67 Main Sfreet 


Mail Today for Details! 


j THE TRIPLETT ELECTRICAL INSTRUMENT CO 
| 67 Main St., Bluffton, Ohio. 

| Gentlemen: 

j Send rue catalog on Triplett ALL-WAVE Oscillator 
j and your complete line of radio servicing instrument..' 

I 


Name 


I Address 

I 


Oily. 


Slate. 
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Servicemen! 

Reduce the High Cost 
of Keeping Up-to-Date 

Here in one inexpensive 28- 
lesion course — the only one 
pit-pared exclusively for active 
MTvieeinen — Spray berry gives 
ALL the dope on modem radio 
servicing. Covers every detail 
including Testing, Repairing 
( A VC, all wave, short wave, auto 
i.i,Ko, P.A., etc.); Parts Testing 
i ml Trouble Slit toting—also tubes, 
modernising set analyzers and sell¬ 
ing No ••fluff,” mathematics or 
f:n.cv bindings—a practical, how-lo- 
,h, it course that wilt save hours of 
rt titling fti scattered sources, Mod- 
irate cost— $10 for course only or 
915 with personal instruction and 
uiswers to questions by Mr. Spray- 
berry himself. Money back guarantee. 
Write for FREE details l 

r I CPRaYBERRY 132 Bryant St., N.W, 

F.L. 5 rKRIDLHRT Wl!hingt#n D c 

Please rush complete detail* of your new 28* 
teston eour.e, ‘•PRACTICAL MECHANICS OF 
RADIO SERVICE.” The**, af course. are free. 


192 0 A 6 fi 



SHORT WAVE' 
PlICIK UfltEP 

MANUAL 

Bound in a Beautiful 
rl Red Leatherette Cover 

Size 5V* x 8</a Inehe* 
SPECIAL FEATURES 

•S.W. Receiver Construc¬ 
tion Article* 

•Public Address Construc¬ 
tion Articles 
•Transmitting Articles 
•Efficient Aerial In- 
atallatlons 
•Characteristic* of 
Tubes 

•Testing Equipment 

And Many Other 
lmportaut Items 

Reserve Your Copy Now. Ere 1 ? Radio 
Man Will Find This Book a ’Veritable 
Book of Bala Dealing with All Kinds 
of Radio Problems, _ 


TRY-MO RADIO COMPANY, Inc. 

85-C Cortlandt Street, New York, N. Y. 
Send for a FREE Copy of Our P.A. Circular 



The demand is increasing for 

WARD - 

LEONARD 
RESISTORS 


Progressive jobber* are -—— 

supplying this dema nd 

SERVICE MEN KNOW Ward Leonard 
resistors are dependable. The price is 
so low there is no profit in taking 
chances with overrated resistors. 

Ward Leonard resistors are wire wound 
with silver soldered joints at the termi* 
nals. The resistance does not change. 
They assure quiet operation. 

Write for NEW literature 
for service men. 

WARD LEONARD ELECTRIC CO. 

MOUNT VERNON, N. Y. _ 


I rum i lie In-uirr-iypr mb- v imiin-'*. . II ”" 1 

Hi,- sunn* winding flint supplies tin* puwer 
tube. 

In tho writer's method of eoniieetmg the 
head ami main nnqililhTs. one side of the 
transmission runs dinvt front the plate of 
the oil tube shown at 1 . to the coupling ron- 
denser ill the main amplilier. as shown nr l>. 
Tliis system not only does away with coupling 
transformers for lines up to lon ft., but also 
eliminates the lemlemy of these units to pick 
Up hum frequencies. 

He sure to keep the A. C. wires away from 
the grid of the oil tube in the head amplifier. 
Also, keep I he wire from the diaphragm to 
the coupling condenser in the head amplilier . 
as short as possible to prevent exeesslve loss 
of signal. 

The Impedance shown in 0 may he any 
available hlgh-impedanee secondary. 

The Inside frame of the mike box is made 
of heavy steel, with a hole cut in it for the 
tvpe r»i>‘ tube socket : the transformer is also 
mounted mi this frame, one part of which 
forms a shielding partition. H, between the 
tube and the condenser head. 


REMOTE CONTROL 

{('within**! front p»p/c 

arrangement of component parts for a penta- 
gt-id converter type tithe which nets as a 
combined tirst detector and electronle-eoupled 
oscillator. Tile signal Is fed Into the an¬ 
tenna coil via a lead centered in a large- 
diameter, grounded shielding ••loom. * thus 
avoiding loss of signal strength due to ca¬ 
pacity between the aiHentui wire and the 
grounded shield. The antenna coll is of 
the high-gain type with a small capacity 
emipling to boost the response at the higher 
frequencies. The primary resonates at a 
frequency helow the broadcast hand so that 
the lower radio frequencies are amplified 
equal!v. The screen-grid potential is obtained 
through a series resistor. The output trans¬ 
former consists of a primary, tuned to -tod 
kc., coupled to a low-inipediinee ftnomlor!/ 
consisting of 2 turns. An Input transformer 
similar to this is required in the remote 
speaker-amplifier unit, but here the itrintor\t 
consists of 2 turns and the secondary is 
tuned to 4oC» ke. The reason for the low- 
impedance line Is to avoid loss of the I.F. 
signal in the transmission cable connecting 
the two units. 

In order to eliminate reception of signals 
at the I.F. level and to avoid Ignition noises, 
it is advisable to make up the cable of indi¬ 
vidually shielded wires as follows: (1) a 
single wire shielded, for the 1.1*. line; (2) a 
double wire, shielded, for the volume con¬ 
trol circuit, and; (3) a double heavy wire, 
shielded, to supply heater current. Since the 
I.F. line wire Is by far the most Important 
one to shield, it is usually satisfactory to 
use a single, grounded shield over the entire 
seven wires. I»c sure to Use heavy wires 
for the heater circuit since small wires will 
Introduce enough resistance to mb the tube 
filaments and *‘H” power unit of the full 
•‘A*’ battery voltage. 


m<t A DAY 

BUYS A NEW 

REMINGTON 

PORTABLE TYPEWRITER 
Special 7*Day Free Trial Offer 

Think of it! You can buy a n«w standard Rem¬ 
ington Portable Typewriter for but 10c a day. 
Standard keyl.oard. Small and capital letters. 
Beautiful finish. Carrying case included free. 
Exceptional money-making oppor¬ 
tunities. Write today. Say; IMcaS" 
tell me how* I can get a. new . 

Remington Portable typewriter 
on your special 7-day free J 
trial offer for but 10c a day. 

Remington Rand Inc., Dept. 

KC-12, Buffalo. N. Y. 



110 VOLT AC POWER 

From AUTO GENERATORS 

This unusual book, complete with 
drawings and ilhistrailons. ^telis 
y»u linw to easily change Ford, 
Chevrolet, or Dodge generators, 
ami produce 32 to 110 volls. AC 
or DC. Hives power for radio test¬ 
ing shop tool operation, floodlights, etc. Price only $1. 
AUT0PDWER. Dept. L. 410 8. Hoyne Ave., Chicago 
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^SPRING-CONTACT ANTENNA 
ICONNECTION 



SHIELD 


The interior of the tuning unit; 6A7 tube 
plugs into the socket at the right. 



’’wsntmm 


— 

L111 Li'lff— 



AW POPULAR 
EXPERIMENTS 

in Every Issue! 


Over 150 
1Hu*trat1ons 
25c the Copy 
On Ail Newsstand* 



EVERYDAY SCIKNI’K AN1> 
MECHANICS is the finest sci¬ 
entific-technical-meehanieal -eon- 
structienal magazine in the field. 
Up-to-the-minute wiili news 
flashes of M-icnUtlc events. Doz¬ 
ens of constructional articles and many popular 
experiment*. Ideas from which you can make 
illIngs to sell. 

A HOST OF INTERESTING! SUBJECTS COV- 
EU E D:—A vUt Ion—Woodwork lug—A st rormmy 
Patrms ami luveniIons—Book Review#—Metal¬ 
working—Chemistry— Engineering— Microscopy 
Electrical Experiments—Lathe Operation—Shop 
Hints and Other subjects. 

SPECIAL OFFER—$2.00 FOR ONE YEAR— 
(ranndlah and Foreign $2.50). 

Send Check or Money Order. 
EVERYDAY SCIENCE AND MECHANICS 
99R Hudson Street New York, N. Y. 


10 HOURS 
of Reading Pleasure 

.X~~ Six Stirring Stories of 
Fu ture Science in Current Issue 

WONDER STORIES brings to It* readers vivid, thrllIbja. 
and absorbing tales of mlvemure on alien, 
of biological mnnstrostties. time-travel, the future rhiU 
zat Ions of in an, and other educational science - fiction 
themes. _ . 

U ,„‘St r r0 '?;, n ,'cKOr" U ATi.A.NTl3'by K L.ur«i! M.’.- 

nlng°A MARTIAN ODYSSEY by Stanley t; Meinhaiini. 
V liYiU-it VISING TALE by W. L. Sheppard. Jr.. THE 
1 VST SHRINE hv Cliester I>. Cntliberi. and DIU SO, the 
t *rcinendems German novel l»* Friedrich Frcksa-p1us secer.il 
lm"r«.ln« <l,|wrtraent,. The voice ol the »CIbN* h 
FICTION LEAGUE. 

SPECIAL OFFER (In U S.A. only)— One year for $2.00. 
Send check or money order. 

WONDER STORIES. 99-R Hudson St.. New York. N. Y. 


c$c3tf>l0^= 

THE MAGAZINE OF SEX SCIENCE 

SEXOLOGY foremost educational &ei magazine, ti 
written In simple language and can be read by 
eve^i member of the family. It Is instructive, en- 
lightening_not a risque book nmialns no tmensive 

m Contain* 25 important articles on Sex Science. 68 
pages, with attractive two-color cover. Here are a 
few of the more Important articles: 

Editorial—**Sex Inventions”; Popular Mistakes 
About Sex (illustrated); Males Made to Give Milkj 
“Blue Babies” (illustrated): Posture and Menstrual 
Pain (illustrated): Is Frigidity Curable?; Meehame* 
of Male Anatomy (illustrated); Sex Mystery of Gueen 
Fii 7 »hpth (illustrated); Sex Impulses of the Younfl 
(illustrated); Menstrual poison (illustrated); Infantile 
Sex Organs; Sex Life of the Criminal. 

Get a cofy of SEXOLOGY on any ^^tand. «. 
If your dealer cannot supply you. itnd 23c In 
stamps for a copy of the current Issue. 

SEXOLOGY, 171R Franklin St.. New York, N. Y. 
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The volume control furnished is a \'i -nicy, 
tapered unit intended in Ik* used in the A.l\ 
tcrid eireuit. The “It + ” lead connects to the 
hiirliest positive potential in the spmkor- 
auiplirier unit. Full* results can he had mi 
as low as 1*0 V. All coils are individually 
shielded. Tin* tithe has a rubber cushion to 
ell initiate road shock. 

Aligning the Circuits 

To adjust the trimmer condensers in the 
tuner, the usual procedure is followed. First 
align the l.F. primary trimmer \ which is 
located just behind the dial facet to -loti Ue, 
Then tune iii a signal near the lugh-fre- 
«|iicncy end of the dial. Having the dial 
pointer set to the correct frequency, adjust 
for maximum volume the 2 trimmers through 
holes on either side of the steering column 
bracket. Finally, tune in a signal at the 
lo\v-fre.|ucncy end of the dial and adjust the 
padding condenser, tT, with tin insulated 
screwdriver; this condenser may he reached 
through a hole in the hack of the tuner. 
The itil»o can he removed for testing by tirst 
rcmoxlng the metal cap that tils into the 
moulded metal case, and then carefully pry 
tin* I ill ic base from the soeket hv means of 
a screw driver. l»o nut attempt to pull flu* 
tube out of its socket by grasping the control- 
grid cap. The cable plugs into a male chas¬ 
sis socket in the rear. The antenna bayonets 
into its receptacle, tirtn contact being main¬ 
tained by means of a spring. The ratio ln*- 
Ixxven tin* knob and condenser shaft Is -4 to 
l; the pointer turns through 1*7*» deg. for 
iso dog, of the condenser. The inner is fin¬ 
ished in a smooth black to match the average j 
auto interior. 

l*y the use of the new dual-service tubes, 
it is «|»iito possible to obtain good local re¬ 
ception using this tmier ami otilx two tubes 
in the remote spenker-aniplitier unit. (The 
builder can uso his own ideas as to the de¬ 
tails of tlie remote set and power supply.) 


AUTO-RADIO INSTALLA¬ 
TION AND SERVICE HINTS 

(Cunthutrd from page 2.7) 
wound H.F. choke consisting of To T. of 
No. fs ••hell*’ \\ ire, on a form 2 in. in din. 
connected in series xvith llie '■hot" lead from 
I he s»*t, and txvo 4 inf. condensers connected 
before ami after the choke ami to ground, 
will many times eliminate this difficulty. 
For more specific information on this 'til I 
tei*” see tlie seln matie diagram of the Audiola 
receiver on page 27. 

x oiieeniirig new devices and kinks which 
"’III make the xvork of auto-radio installa¬ 
tion men easier, a glance at some of the pho¬ 
tographs and illustrations on these pages 
xx ill shoxv some very interesting Items that 
xxill prove a great boon to them. 

An Auto-Radio Service Shop and 
Test Cage 

In Figs, A and Ii are seen elements iliat 
contribute largo l ■ to a modern equipped serx- 
ice and insinuation shop, for servicing ami 
installing nut e-radio receivers c.rrhtMtrt Itt. A 
special lx constructed, screened cage is shown 
at I*, for testing reception in a ear xvilhout 
undue iuihicnee.s from the outside to hinder 
adjustments or proper installation, t teen use 
of the elimination of external noises or in 
ter fere nee, jf is possible to complete all ill- 
Mtillsiiion in considerably less time, since 
absolute concentmiion on the muse that i*. 

i a u s« I l.v i lie ..ly, results xx lieu the 

insinuation and service are performed in such 
a cage, 'Pile idea is an excellent one and is 
Indicative of tin* Ingcimiiy of the Service 
Man in his constant research for c<|tiipmcul 
or ideas toward improving his standard of 
xvork, which may prove to be labor saving. 

Auto-Radio Rod Antenna 

In Fig. r is illustrated a novel type of car 
antenna which should prove a great improve¬ 
ment over most ordinary types. It is a 
telescoping radio rod mounted outside of the 
car as shown in this illustration. When on tlie 
open road tin* length of this antenna may be 
extended, which will improve the “pick-lip” 
cdTicieney trcmeiid >us|y. When driving xvhhin 
city limits, the antenna is reduced or ad 
justed accordingly. Naturally the erticienev 


HEADQUARTERS 

PUBLIC OPPRESS AMPLIFIERS" 

BIlVDimTfwrnMMlimmER* ‘SA VEBJG MONCY.' 


Here Are Our Most Recent Portable Public Address Amplifier Developments; 

Self-Contained Electric Phonograph "MIKE-PHONO-RADIO” 

COMPLETE PORTABLE P. A. SYSTEMS 

il/% „ Available in Choice of Three Basie Models: 

mo-volI a.C._7'/ 2 _watt 2 stage ?as class a" model— no volt a.c. 



12 WATT 3 STAGE 2A3 CLASS “A 
OPERATED 13 WATT 3 STAGE 79 
CLASS ' B" MODEL — WHICH 
MAY BE OPERATED AT WILL 
FROM BOTH 6 VOLTS D.C. AND 
HO VOLTS A.C,! 

All models are equipped with a self- 
contained "INPUT-MIXER-FADER" 
CONTROL SYSTEM, Completely 
housed in a compact (I5 3 4 x l4‘/ 4 x 
|3Vb") two section (removable speaker) 
wood framed, fibre lined case. 

Write for our unbelievable lojy 
price on this equipment! 

H!tF 
LOlTlJM 


MODEL—6 VOLT STORAGE BATTERY 



JUST OFF' THE PRESS A 


SEND 

FOR THIS 

FREE 

1 Radio and 
Amplifier 
CATALOG 

£n/irr/y New From 
Cover to Cover 
WE ARE HEAD¬ 
QUARTERS FOR 
P.A.SYSTEMS. Buy 
« direct from the manu¬ 
facturer and Pay Only 
One Profit I 

100 PAGES OF RADIO VALUES! 
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one souno sus-rem tocotisc^ 

THE ONLY BOOK AVAILABLE Of ITS KIND/ 

Devoted Exclusively t* 
+-r | 7 a'] the Problems Involved 

' * in Purchasing. Design¬ 
ing, Measuring, Test¬ 
ing, Installing. Operat¬ 
ing, Trouble Shooting, 
Maintaining, and Money 
Making Possibilities of 
Publie Address Systems. 



AVAILABLE 

iK-'rt p 

ssuaii ie 


I PVLOOSE LEA r~^T- 

1 conlatns 

|i WW 64 fanes 8X/01 
oven 150 DIAGRAMS 
CHARTS**ILLUSTRATIONS \ 


WHITTEN IN 
hLlwarjijj 

LJiMCUflGJ 


A Vital Necessity to Everyone Connected in 
Any Way With Sound-Systems—Public Ad - 
dress IForJE —or Amplifiers and Associated 
Equipment! Complete and Authoritative! 


COASTn COAST RADIO CORP. 

123 K- West I7i» sibeet . new Yon*. n. y-. 



WEBSTER —Chicago 

Public Address Systems 



NE W Three*S tage 
10-Watt Microphone 
and Phonograph 
Amplifier 


Provides Microphone Current 
Has Dual Control 
Is Completely Enclosed 


WEBSTER—Chicago B54 Amplifier 


A Powerful Public Address System 
Reasonably Priced to Meet Competition. 
Quality for Performance. Send for Circular. 

THE WEBSTER COMPANY 


3830 West Lake Street 


Chicago. Illinois 
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. . . ^ In ac h 1 eve- 
infill of finer 
[lerformam-e. 

inure rugged ffin-t nn-i Ion 
uni) htipin\ci| design, the 
Postal Auto-Radio of six 
lube*. hu- many “Ui'erli 
feature* >U II to be found 
in uiber models. Trawl 
Ibis *e:i*nn will lie more 
enjoy able with t lie Postal 
Auto* Radio. 

Thl> line receiver is 
powered by six tubes: 

1-7.1: 1-41; 1 -*:a: ami 1-H4. ami has built-in 
dynamic speaker. It has remote control unit with aUatlun 
dial io make timing easier A VC and 2» other leu lure*. 

Write for complete titerature . . . and FREE attrac¬ 
tive brochure covering essentials of auto-radio servicing. 
. . . Mail Coupon. 


POITAI®RADIO 

135 K LIHtRTV5T,^jy VQ^K W Y 


Please send me PUKE brochure of auto-radlo ser- | 
thing notes arul f ul 11 nfon nation about the POSTAL j 


t»-Tube A CTO-UADI0. 

I Name ... 

1 Address . 



RAOOLEK - CHICAGO 


RADOLEK CO., 139 Canal Station, Chicago 

I atn a Dealer Q; Serviceman □ 

1 operate from Shop or Store □; Home Q 
1 own the following Test Equipment. 

My training and experience is _ a _ a _... 

Name ...... 

Address ...... ..-.- 

City.-... State. n . 
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A real. potverfiil$^B 0$ 
long and SHtlRT 
WAVE Radio Re- ■ 
reiver that aetu- 
ally Rets local and 
foreign hroad- 
easts, police, amateur, air¬ 
plane. etc.. transmissions 
direet! Thousands ikiw in 

_ Owners n |«»rt recent ion of 

Foreign Slat ions with amaziiiR volume. 
Work- on iwo Inexpensive batteries. Not a to.v! Results 
Guaranteed! Aw run* in re linn kit* have all neressary P^rts 
ttiounieil mi iiltraelive metal chassis, all ready for wiring, 
near picture dlaRraius. Wire ii yourself. It s easy. Unlj- 
six mi meet Ions and the -el is ready In uperaUr. w at e- 
IcniMh range 11 to 6lM> meters. Complete Kits, with coll— 
• One Tube Kit. $1.95 • Two Tube. $2.85 
(Wired and tested for Tie exlra) 

Tube—Special type fur use on ONE dry’ evil... 85e 

Phones Double Headset . JI.'.j 

Order Now! Send $1. balance C.O.T)., or if full 
ri'liilltalli’C We pay iKislage 

LOOK ! T.argc. three mlnr MAP of the WOULD. Time 
Chart. S. \V. SI a. List. Descripllon of almve 
and other receivers. Send 21c NOW! 

Dealer*! Cash in on lhl« S.W Sensation! 

Write fur quaintly prices. 

ACE RADIO LABS.. Dept. R-7. 1619 Broadwey, N.Y.C. 


BACK ISSUES OF RADIO-CRAFT 

which you might need to complete your files, 
can still be had at the price of 25c per copy. 
Send us your requirements, together with your 
remittance in check or money order. 
RADIO-CRAFT, 99 Hudson St., New York City 


ui tin- im mu rm is not as gn*nt, timh-r this I 
condition, but largo antennas arc not <‘ssi-n* j 
iinl whore local stations arc plentiful. The 
essential feature of this type of antenna is 
that the efficient portion of the rod i length 
which “picks tip' 1 most energy i is bexotid the 
lield of interference radiations, and rouse 
qintly less noise interference is obtained. 
For short-wavi- transmission purposes (mo¬ 
bile transmitters* this type lias interesting 
possibilities since, for short waves, it should 
be a splendid vertical antenna of the bail¬ 
or quarter*wave type. 

Set “A" Drain Automatic Compensator 

in Fig. 1> is shown a unique device for 
ainoiiiatically increasing the charging rate 
from the car generator to the storage luit- 
lerv. Il wiiuid lie needless to mention that 
Hu additional drain imposed on the car bat¬ 
tery by a radio receiver should lie compen¬ 
sated for b,v a higher charging rate, if it 
were not for tin- fact that so many installa¬ 
tion men neglect to take rare of this point 
when completing an installation. This de¬ 
vice is completely shielded sti that it will 
not in any way conirilmte to the interfer- 
eitee that is normally radiated by the igni¬ 
tion system. Its operation is such that when 
the receiver is mi rtied “on” a relay in its | 
container automatically increases the charg¬ 
ing rate by approximately A. This is ac¬ 
complished electrically, willmut any necessity 
for third-brush adjustment or regulation of 
ibe generator. The car ammeter will always 
read "tiormnr* when this device Is installed, 
inasmuch as it compensates for the drain i 
when the set is turned “on.” 

Auto-Radio Shielded R.F. Trans¬ 
mission Line 

Most antennas that employ a shielded 
lead-in to the receiver are not as efficient 
as they might be. due to the additional cu- I 
pa city that is created between the wire a ml 
niciai sleeving running the length of the 
wire. This capacity, which is of a high 
value, in the case of long lead-ins, can be 
considered as being Iti slumt with the an¬ 
tenna coil primary, which creates a rcsotiatu 
circuit at which the receiver is tnosi ctli- 
ceiit (and is otherwise inefficient*, and by¬ 
passes a considerable amount of It.I*, energy 
to ground, besides introducing other detri¬ 
mental features which tend to diminish Ho¬ 
over-all efficiency of the set. Most installa¬ 
tion men. recognizing ihcse facts, ignore 
grounding the shielding of the lead-in, which 
minimizes Its effect as a shielding against 
ignition disturbances. Iti Fig. K is a complete, 
slih-ldcd-type antenna h-nd-in kit which over¬ 
comes all of the a foremen t lotted difficulties. 

A matching*!ransfonuer or coupler is em¬ 
ployed to compensate fur the high eft'cel ive 
capacity existing between the iead-iti win- 
ami shielding: at tin* same time it permits 
the shielding to be grounded without intro¬ 
ducing any loss in the transfer of antenna 
energy to the receiver. 

Improved Types of Noise-Suppressors 

In Fig. F Is a complete set of noise sup¬ 
pressors of various types. tThe resistor cle¬ 
ment is embedded in a ceramic having a low 
coefficient of expansion, i It is a well known 
fact that to reduce the effect of spark ping 
discharges on reception, the suppressor munt 
lie installed as cfour to the pings and dis¬ 
tributor as is possible. The suppressor 
shown in C of Fig. F is adaptable to most 
ear engines, but occasionally a car is re¬ 
ceived where it is impossible to secure the 
suppressor tu the plug. Vulve-in-head en¬ 
gines, or recessed cylinder heads where the 
plugs are inacecssibh 1 except with a special 
plug wrench, or completely encased distrib¬ 
utor heads—are all instances when* special 
types of suppressors are helpful. Suppressors 
A and 1* Iti Fig. F are of the '*splicc*itr' 
type and will he found to lit in most of the 
extraordinary Installations that may turn up. 

When inst ailing suppressors, always be 
sure that they are (ft “proven” types, since 
ordinary suppressors will almost always give 
trouble, in time, due to resistance changes 
caused by an increase in tctnpe rat lire. 

A good many installation men hesitate to 
employ ordinary suppressors with a high re¬ 
sistance value since, by experience, they 
have leaned tlmt there is consequent reduc¬ 
tion in motor efficiency. Iti Fig. iJ is shown 
u type of suppressor which is becoming imn*o 
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FREE 

48-Page Supplement 

to the Auto-Radio 
Service Manual! 

To everyone who now purchases the OFFICIAL 
AL t TO-RADIO SERVICE MANUAL this big 
48-page Supplement Is Issued FREE. Prac¬ 
tically all of the latest sets, together with ser¬ 
vicing Information will be found in these new 
pages. The new Supplement does not increase 
the cost of the book to you. but gives you an 
Auto-Uadlo Service Manual (hat Is right up- 
to-the-minute with service notes. 

Good Money in Servicing Auto-Radios 

If you are overlooking servicing auto radios, 
you're missing a great deal of business. The 
auto-radio business had Its greatest boom last 
summer when thousands of sets were sold. tty 
now many of these same seta require servicing 
and with hundreds of them right in your own 
community, you can build up a good auto-radio 
servlet ii g business. In a abort time you can 
easily add or more to your regular servic¬ 

ing business. 

List of Sets Covered in the Manual 


Acme Radio .Mfg. Co. 
Allied Radio Corp. 

Atwater Kent Mfg. Co. 
Audi-du lt.idio Co. 

Autocrat Radio Company 
Automat)** Radio Mfg. Co. 
Carter Genemoior Corp. 
Cent my Radio Prods. Co. 
Chevrolet Motor Company 
Consol|dated Industries. 
Ltd. 

Crosley Radio Corp. 

Delco Appliance Corp. 
Uetnda Radio Corp. 
Emerson Electric Mfg. Co. 
Fada Radio & Kler. Corp. 
Federated Purchaser, Inc. 
Ford-Majestic 
Franklin Radio Corp. 
Galvin Mfg. Corp. 

General Electric Co. 
General Motors Corp. 

A. It. Grebe A* Co. 
Grlgsby-Orunow Co. 

Ch*s. Hoodwln Company 
International Radio Coin. 


I*. II. Midlory A Co. 
Melhom Radio Mfg. Co. 
Montgomery Ward A Co. 
National Co.. Inc. 

Xobl ill-Sparks 1ml.. Iui\ 
Phllco Radio A Tel. Corp. 
Pierce-Airo, Inc. 

Premier Electric Co. 

Radio Chassis, Inc. 

RCA-Victor Co.. Inc. 
Sentinel Radio Corp. 
Sparks-Withington Corp. 
Stewart Radio A Tel Corp, 
Slowarl -Warner Corp. 

St romberg-Carlson Tel. 
Mfg. Co. 

Transformer Corp. of Am. 
United Amer. Bosch Corp. 
Untied Motors Service 
U. S. Radio it Tel. Corp. 
Utah Radio Prods. Co. 
Welli-Oardner Company 
Wladesale Radio Serv. Co. 
Rudolph Wurlltzer Mfg. 

Co. 

Zenith Radio Corp. 


$ 2-50 


Over 200 Pog«s 
Over 500 Illustrations 
9 x 12 Inches 

Flexible, Loose-Leof Cover 


Mail JJ}^Coupon^Todayl^^ 

GKRXSItACK PUBLICATIONS, Ino. RC-73I 
‘M* Hudson Street. N«w York. N\ Y. 

Enclosed you will And my remittance of |1.50 
for which please send me One Copy of the 1933 
OFFICIAL AUTO-RADIO SERVICE MANUAL 
with FREE 48-i>age Supplement. Send remit- 
tame in cheek or money order. Register letter 
If it <ontal»» cash or currency. WK P.\> 
IN ISTaOK. 

Name . 

Address ... 

City .Bt»te . 
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and more popular as the season progresses. 
Instead of employing a pure resistance in its 
construction, an R.F. choke whose inductance 
value is high hut D.L*. resistance is low, is 
used. Thus all tlie U,R energy (from the 
spark plug discharges) that causes ‘’static” 
noises in the car radio set is kept within 
the plug. The low D.C, resistance mini¬ 
mizes tlie Voltage drop across the suppressor. 

Novel Car-Radio Antenna 

A novel device incorporating some of the 
principles involved in the operation of the 
device shown in Fig. K, is the antenna shown 
in Fig. II. A wire that is sewed within tin- 
cloth, as shown by the doited line, has an¬ 
other wire helically wound around it and 
covering the full length up to each free end. 
The helical winding then becomes a step-up 
transformer boosting received signals, while 
the inner wire which is grounded at both 
ends aids toward eliminating noise interfer¬ 
ence by virtue of the capacity effect created 
between the internal conductor and the heli¬ 
cal winding, states the manufacturer; he 
further claims that this antenna may he lo¬ 
cated anywhere convenient within the car, 
either under front or rear seat (preferably 
the latter, so that It is ns remote from the 
engine compartment as possible) and that it 
will work well in any car. 

Modernizing Old Auto-Radio Sets 


( SufUc'aJk to (Ms Pu&facation / 



SERVICEMEN AND SET BUILDERS 
Can’t Afford To Miss A Single Issue 

This monthly technical periodical, published by Aerovox. for 
radio servicemen, experimenters, technicians, and engineers, 
gives first hand, authoritative information on the latest 
developments in radio and the proper uses of condensers 
and resistors in various circuits. Articles appearing reg¬ 
ularly in each issue contain non-commercial information 
on subjects covering many of the important problems 
met with in everyday radio practice, that are not to 
be found in any other publication of its kind. 

Send for a FREE Sample Copy or 
Mail This Coupon with 50c for a 
One Year Subscription . 


The 


rgest and Leading - Manufacturer 
of Condensers and Resistors for 
Every Radio Requirement. 

Klri-tmlytic foil.lenders Adjust. Vitreous KtMuora 

facer Wound foinlfriaer; Vitreous Knamld. Hectors 

Replacement Condensers Transmitting Resistors 

Interference Filters Carbon Resistors 

Mica Condensers Wire Wound Resistors 

Transmitting Condensers Melalohm Grid Leaks 

Write for the latest 1934 Catalog of 
Aerovox Products 


AEROVOX CORPORATION 
76 Washington St, Brooklyn, N, Y., U.S.A. 

Gentlemen: 

[ ) Kindly place my name on the Research Worker 
mailing list for one year beginning with the next issue 
for which I am enclosing $. 

50c per year in U.S.A. 

T 1 Send me a FREE 
WORKER. 


RC-734 


60c per year in Canada, 
sample of the RESEARCH 


[ ] Send me the Aerovox 1031 Catalog. 


A groat many auto receivers that were in¬ 
stalled a few years ago are probably func¬ 
tioning to the satisfaction of their respective 
owners, with possibly one exception. That 
exception is probably, in most cases, the con¬ 
stant necessity and expense of replacing “It** 
batteries. This generally involves an ex¬ 
penditure of about $10.00 (for good “If* bat¬ 
teries. where 3 or 4 45 V, blocks arc re¬ 
quired) approximately four times a year, if 
tiie set is constantly used. And n‘o| only 
that, but the subsequent reduction of setisi 
tivit.v or over-all efficiency as the batteries 
commence to weaken is oftentimes the cause 
of many disappointments when reception “on 
the road” is desired. 

Naturally, the most effective cure for this 
sort of nuisance would be the installation of 
a “H“ eliminator unit which would operate 
from the G V. car battery. One which can 
be easily built (parts obtainable in kit 
form* is shown in Fig. I, with the schematic 
wiring diagram in Fig. 1. This particular 
unit has that most essential feature of flexi¬ 
bility, in that it may be used with any type 
of auto-radio receiver. This is due to a 
tapped voltage output arrangement which en¬ 
ables its use with receivers that require in¬ 
termediate voltages ranging from 90 to 250 
volts. 


BOOK REVIEW 

ELEMENTS OF RADIO COMMUNICA- 
tion, (Second Edition), by John H. 
Morecroft. Published by John Wiley 
& Sons, Inc. Size 6 x 9V 2 ins., 286 
pages, 241 illustrations, cloth covers. 
Price, $3.00. 

In the January, 1950 issue of IUnio- 
Cijaft we reviewed the First Edition of this 
volume: it is with pleasure that we present 
a short review of the modernized. Second 
Edit Ion of Klkukxtk of Radio Commf.ni- 
r.vrtON. by Dr. Morecroft. 

A general idea of the manner in which 
the contents is arranged may be obtained 
by reference to the chapter headings, as fol¬ 
lows : I. Shnpie Laws of Electric Circuits; 
II. Special Laws for Radio Circuits: III, 
Ccnenil Idea of Radio Communication; iv, 
The Vacuum Tube and its Cses; V. Radio 
Telegraphy: VI, Radio Telephony; Receiving 
Sets; Problems: Index. 

Csc “Elements” ns an everyday reference 
to formulas and general practice: use Dr. 
Morecroft 's “Principles,** the radio teehni- 
. clans “Wide," for the more complicated 
problems. 

The open-minded and modern spirit in 
which the Second Edition of “Elements** 
has been compiled is exemplified in the lines 
which we qiioie from the article on multi¬ 
element tubes, ns follows: 

(Continued on page Cl) 




76 Washington St. Brooklyn, N. Y. 


Name . 

(Please print) 

Address . city .state. 

Kindly rh«*k clarification of your connevtiixi In 
Radio. Manufacturer [ J Engineer l 1 Dealer f 1 
Jobber [ ) Serviceman r 1 Amateur or Experimenter [ t 
Student I } broadcast station f 1 Research halt. ( 


AMPLIFIERS 

for the 

POLITICAL CAMPAIGNS 


UNITED SOUND ENGINEERING COMPANY 

Manufacturers of Specialized Sound Equipment 

2233 UNIVERSITY AVENUE SAINT PAUL. MINN. 


. . . and complete public ad¬ 
dress systems — anything they 
want—to operate from car bat¬ 
tery, from standard power line, 
or from both—for street bally- 
ho, and to amplify speeches at 
gatherings. 

That sound equipment plays a 
tremendously Important part in 
modern political campaigning is 
a PROVEN FACT. No candi¬ 
date for political office can 
overlook it. Take advantage of 
this market and write to the fac¬ 
tory or your nearest U. S. E. 
Distributor for special literature. 


VAN 


offers genuine 


SILVER-ETCHED 
METAL DIALS 


For Models 88 and 301 
Type Nos. 1, 2 and 4 for each model 


SHUNTS 

27mv, - 30mv. - 35mv. - 50mv. 



Condensers 


ORDER THROUGH DEALER OR DISTRIBUTOR 

Descriptive Folder on Request 

D. L. VAN LEUVEN 

410 East 15th St New York. N. Y. 


L OOK GOOD -ARE GOOD | 

Any Style, Size or Shape 

CURTIS CONDENSER CORP. 

3601 West 140th St. CLEVELAND. O. 
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WELLWORTH 

WORTHWHILE 


BARGAINS f 


S CDVirr M F M I A BARGAIN SALE of 
EWVIIE IYICW. STEWART-WARNER 

"WRITE-IT-URSELF " NEON SIGNS 



This illustration is merely a single example of the limitless sales messages which 
may be written upon the "Write-it-Urielf’’ Neon Sign. 


ELECTRO-MAGNETIC CLOCKS 

Imported from France 



View of Front 
Showing Dial and Hands. 



permanent 

MAGNET 


View of Movement 
and Electro* Magnet 


Here 14 a rloek-movement which snhl orig¬ 
inally for $35.00. as long as supply la>is. we 
offer it for as Ion as $£17. 

This French elock-movement dues not use any 
nii(>hlc elerlrlc current, neither A.C. nor I> O. 
A small lVfe V. ll;i^liIIsciit hattery imparts the 
iiiiiiul-es to the elect m-uiiignetlr motor contained 
in tin- movement, producing its mvu energy. 
The hattery lasts for .tears as the total current 
ioii'iiinhtloii Is only |,2 watts for a whole year. 
There are iio 4iul*ido wire connect Inn*: as soon 
a* the flashlight battery is connected, the 
movement starts ami runs for years without 
attention. The nioveineiit Is absolutely noiseless. 
Theie i* no winding. no hilirlcatlon, no care. 
It i> very eo*lly adjusted and like ali French 
clock Movements, ah*olutely accurate. Once tho 
weight of the pendulum Is adjusted when you 
set the dock. it will run with the same con¬ 
stancy ami accuracy for years.. 

Build your own clock cabinet, or rejdaee old 
fa*hloneil dock movenietus with this tine clock 
work. 

These Imported French clock movements cotno 
In three sizes: 

Outside diameter of 4, 5, and 0 inches. 

The Dial Is enclosed In a brass ra*r. covered 
with a convex bevellixl cryat.il, on a hinged 
frame. 

Shipping weight: 5 lbs. 


4 In. (comes without brass dial* 


frame or glass cover).. W.17 

5 In. as described... $ 2.46 

6 in. as described... $2.89 


You write your sales me* sage on this glass as 
easily as writing on a blackboard. 

When you want to change your message. you 
elinply nih It off and write a new one. Your im-ssago 
stands out In hrilliant. fiery-red —ju*t a* (hough you 
actually had written ll with .Neon tubing. 


HOW IT WORKS 

The "Write - It - I’rself'* i- an upright gold 
lattpiered window' or counter Neon Sign. 25 Inches 
wide. 2b Inches high and 3'J Inches thhk at the 
l»a*c. Within Uic framework are enclosed two plain 
glass panel*, between which Is a dark mat that 
causes the Iwu glass surfaces to appear lihuk when 
no letleriug i' uimii them. Neon tubing eumpletely 
cndrdi-s Uie glass (the tubing being Inside tho 
frame) an<l. when the blank glas* i* letteied the 
iMiwcrtul. fiery red rays from the Neon tulilng are 
refill ted In tho lettering—appearing ixaelly like 
a 'igu actually funuvd of botil gla*» Neon tubing. 


AS LONG AS SUPPLY 
LASTS .. 


(Original Price $35.00) 
Shipping Weight: 35 lbs. 


$12.95 

each 


COMPLETE LETTERING 

KIT FURNISHED FREE 

Lettering any desired message 
on the sign is simplicity il self. 
With every "Write-It I r.self" 
Neon Sign, is furnidicd a 
complete lettering kit contain¬ 
ing a lettering l>rti*h. one Jar 
of Lettering Fluid, a Lettering 
F rayon, off van of siarlal 
Krasing Fluid and a soft clean¬ 
ing cimh. In addition, a com¬ 
plete l'i-page book of histnir- 
t Ions — containing '1 mid Hied 
alphabets, tytdral "sign copy" 
examples for nearly every - staple 
business, etc. — accompanies 
every sign. 

Sold complete with lettering 
kit and 9-foot electric cord for 
plugging into any standard 
110 - 120- volt, 60 -cycle A.C. 
light socket. 



KELLOGG Hand Microphone 

GOLD-PLATED DIAPHRAGM 


Tills single button mlemnlione Is used extensively for radio broad¬ 
casting. public addre*s systems, call *\'terns for factories offices 
and hotels, amateur short wave transmitting, home recording and 
commen tat recording work. . , . . 

The Microphone Is designed to operate Inin the usual -ml ohm 
input circuit. It rcmilre* a current of 3 volts and A'10 to • l 'L* 
amperes. Tho button has a resistance of 200 ohms. 

The diaphragm t< gold plated for perfect contact and permanent 
efficiency. It Is protected from external Injury by a strong tine-me.* li 
steel screen. . ,, , . . . 

The handle Is maile of ca't aluminum, assuring lightness and 
durability. The microphone case Is i>f drawn hra*s. The frame am J 
stretching ring art* drawn and machined from the finest gram* oi 
steel. ’Hie entire unit Is flul'hed In black nickel. 

Kadi microphone is equipped with a two-cun- 4^ 

dm-tor I8**trand tinsel iurd that measures 0 feet J 

from tip to li|i. Shipping weight: 2 lb*. EACH 


G. E. PHONOGRAPH MOTOR 


Variable speed Induction 
type self - start tug, I III 
volt. *10 ode. At*, wllli 
lever control. Speed range 
from 5 to 2ub It. 1* M. 
i'liu be Installed In place 
of old - fashioned, hand- 
winding speed motor. Also 
ideal for display Him 
table, and a hundred 
oilier uses. The*e (!.K. 
Klectrlc Motors are brand 
new. In original factory 
cartons. Same motor tb.it 
formerly sold for $15.00. 
Shipping weight: 11 lbs. 

Dealers and Manufac¬ 
turers, write fer Special 
Price in Quantity. 



Formerly 
Sold for 
$15.00 


$3.95 EACH 


WESTINGHOUSE 



Manufactured by the WestInghouse for 
V. S. Signal Turps. Italic Hearing Ib.lor, 
ease dimensions 4*4* \ <’■ %^ diameter, 
faiiaraiiteed new and perfect. Shipping 
weight: 13 lbs. 

HERE IS WHAT ONE OF OUR 
CUSTOMERS WRITES: 

"These gene Tutors arc being used In a small fishing village, where the only current 

"As' It* wa*s <M |mpossIIde'to use *AM\ set*, and espoclally my short, wave transmitter 
In,. - 1 -, tubes one of the geiierniors Is used to 'imply mv two A.t . receivers 
id the oilier to supply Power for the transmitter. Both generaors arc run by a 
hor*e|M*wcr l»f. uiofor, These generator- perforin perfectly and wave been 
isolutely trouble free The voltage and eurrent regulation is remarkably Stable, 
king u considerable overload.** . ... 
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WELLWORTH TRADING CO., 

560 W. Washington Street, Chicago, 111. 

Knelo'Cil find $. 

the following: 


RC-734 J 

a 

for whhh ship to address below | 

a 

a 

a 

. *** a 


Name ..... I 

a 

Add I. . | 

I 

t liy . s ‘* at <. | 


Order From This I B atje 

Si nee We Publish i\o Catalog 

R,mi, b, t h„k or «.-,y hr .NM »«--»,•',«* 

bv exoress coilett if not sufficient Postage included w*th yoor order. 


WELLWORTH TRADING CO. 

560 W. Washington St., Chicago, III. 
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BOOK REVIEW 

(Continued from page 09) 

“It is impossible even to guess where a 
development of this kind may stop; it may 
be possible to carry out the perfortuntiee nf 
the present-day seven-tube set with only one 
or two tubes, if these lire made sufficient Iv 
complex." (The Doctor govs Mr. Ilu ; >.i < writs- 
hark one better, for, the hitter, in his Edi¬ 
torial. “Tomorrow's Radio Set," in the 
Mnreh, mill issue of It aim o-t* it a ft, more con¬ 
servatively remarked, “It is eoneeivalde that, 
ten years henee, we will have a single tube 
which will do all the work of the four or 
live tubes used today," 

In another art Ido of interest, entitled, 
“Modern View of the Electric Current," the 
author dispels many fallacious ideas that have 
grown hoary with the gene ratio ns. 


AUTO POWER, by S. W. Duncan. Pub¬ 
lished by Auto Power. Size 5% x 8% 
ins., 36 pgs., 9 plates, 14 figures, paper 
covers. Price, $1.00. 


"new RESCO 

SHORT WAVE CONVERTER 

Performance of the 
new RESCO Short 
Wave Converter on 

AC receivers Is 
guaranteed. Willi 
plug-in rolls cover- 
iiitr the complete 
short - wave range 
from 20-2110 meters, 
this converter per¬ 
mits tuniiiK on the amateur, aircraft, police and 
oilier slhirt-wave bands. 

Converter with two eoits rang- $ f 7T 
ini from 40 to 200 meters. **•*• 

completely built ___ (F.O.B. Phila.) 

Additional coil for 20 meter band 50e extra 
lTumpl. Speed.* delivery on all orders, .Send 
remittance in check or money order. 
RADIO & ELECTRIC SERVICE CO. 

Cor. 7th & Arch Sts. Philadelphia. Pa. 


Servicing Vibrators! 

is a headache 

... that we can cure! 

HERE'S THE SERVICE You’ve Been Looking For. 
Tako advantage of our new complete auto-radio vibrator 
service. ... All makes of vibrators are completely 
rebuilt and adjusted. We are thoroughly trained and 
equipped as specialists in this service. 

Very reasonable charges assure yon of an excel¬ 
lent profit ... all work thoroughly guaranteed. 
NEW YORK AUTO RADIO COMPANY 
255 Seventh Avenue New York City 



CLASSIFIED ADVERTISEMENTS 


Advertise man Is in this section are Inserted at tho 
cost of tvvelre com* per word for each Insertion— 
name, initials and address each count as one word, 
fasti should aicoi puny all classified advertisement* 
unles-i placed by a recognized advertising agency. No 
los than ten words are Accepted. Advertising for 
the August Mini, issue should lie received nut later 
Ulan Juno 5th. 



electrical supplies 


l.\M LA TI OX. WlltK. V AUXISHKS. Xl’IM'LlKS. etc. 
Semi He stamp for l»uth‘lin. Am.ipowsr, 4IU lloylte 
Ave., Chicago. 


PATENT ATTORNEY 


IXVKXTtiRS—Mmull Ideas may have largo inm- 
inercial possibilities. Write immediately for free 
hook, "How to (l l>t a ill a Patent" a ini "Record of 
Invention'' form. I Mays are dangerous in patent 
matters. Free information on how to proceed. 
Clarence A. O’ltrieu, .Vilaliis building. Wash¬ 

ington, D. C. 


RADIO 


ITtAXSFDKMKIiS A Xll SPKAKKR FIELD COILS 
KF.WOt'XD or made to order. Transmitting 
power transformers. All types of coils wound. 
Mend for circular. Red Arrow Radio Prxjucts, 
2801 Grand River, Detroit, Michigan. 1 


This entire volume is Intili around the sob- 
Idea of converting utilomohile Iml n*ry-charg- 
ing generators into A.C. generators, and I).C. 
I moiors and generators, of other voltage rat 
ings—especially. 110 \\ 

The illustrations in this book are models 
of detail and lucidity. The directions are 
detailed and explicit. A listing of Chapters 
indicates tin* scope of the Volume: Chapter I 
Changing Ford Model A Power House Tvpe 
Generator to 110 V. Alternator: Chapter'll 
Constant Voltage at Variable Speed; Chapter 
III, Converting Dodge Type LA Hi V. i>.c. 
Generator to MO \ Aon \\*. Self-Kxriled A.c. 
Generator: and. to :;i* \\, .Too W. D.«‘. Gon- 
erator; Chapter IV. Changing Kuril Model T 
Generator to Ilo \ „ A.t'.: and, to Hi* \., 
I>.L\: to V.. D.c, Motor: and, to 110 V, 
I>.C.: Chapter V, Making Field and Arma¬ 
ture Coils; Chapter VI, Changing Deleo Gen- 
eralor to no V., A.C, Clmptor VII, Testing 
nn Anna tun*; Chtipfer VIII. Characteristics 
of D.C. Deaerators : Chapter IX, Suggest ions 
on Mechanical Construction of Generators: 
and, Copper Wire Tables; Chapter X. Fig¬ 
uring a New Winding for an old Frame: 
Standard Terminology for Wires and Cables; 
Definitions; Abbreviations and symbols ; and. 
a Price List of Special Components, 

This hook is printed on high-grade, coated 
| paper stock. Service Men will find it invalu¬ 
able, especially those whose work eutititnially 
brings them in contact with automobiles, 
as they now may make considerable money 
by re-building car generators in accordance 
with the detailed information contained in 
this volume. 


RADIO CONSTRUCTION AND RE- 
PAIRING, (Fourth Edition), by 
James A. Moyer and John F. Wostrel. 
Published by McGraw-Hill Book Co., 
Inc. Size 5V& x 8 ins., 444 pages. 190 
illustrations, cloth covers. Price, 
$2.50. 

In the .Titly, 102.0 Issue of Radio-Craft 
we reviewed the Second Edition of this vol¬ 
ume; it is worihwhile to note that popular 
demand lias necessitated a revision and i 
Fourth Edition of Radio Coxstui'ctio.v and 
RKIMIUIXU. 

This hook is planned to provide radio tech¬ 
nicians with a complete digest of authorita¬ 
tive radio data, both theoretical and practi¬ 
cal, in one logically arranged and thoroughly I 
indexed volume with descriptions, definitions, 
design data, practical methods of procedure, 
tables and illustrations. 

Written in n simple, practical manner, it 
contains many illustrations and diagrams; 
these include considerable information on 
testing and trouble-shooting, lit tin* Fourth 
Edition new sections are found which deal 
with radio noise-meters, D.C. sets, ultra- 
midget receivers, car radio sets, automotive 
radio set installation, A.V.C, circuits, tone 
controls, inter-station noise suppression sys¬ 
tems. special antenna systems, new data con¬ 
cerning short-wave reception, and, velocity 
microphones. 

The rapid advance in vacuum tube design 
is reflected ill additional pages devoted to 
tin* characteristics of all the new mhes upon 
which manufacturers have standardized. 


Specified Parts for the 

Practical All-Wave 

LINE NOISE 
FILTER 


.75 


Designed by A. D. Lodge 

FOUNDATION KIT $ 

(Regular value—$4.30) 

i—I'olymet .0055 Moulded Mica Con del went 
Si—Special 100 Turn Duo-lateral Coils 
1—100 ramf. Trimmer Coiub-nocr 



'PERFECTED” ALL-WAVE SET 

12,500 MILES ON ONLY TWO TUBES! 
(See Page 523, March Radio-Craft) 

Simple to bui til —easy to $ JM 
Opcrite—World-Wide re- 
Lcrptlon range—and ex 
|tremely Inexpensive! W« ■ 

hare sold thousand* of these remark- 
able short-wave kit* and novices and 
Old-timers alike have marveled at 
Uie amazing results obtained 

kits rum a I n every neo**siry 
part in (instruct the entire receiver 
Tire roll, v.hi L tune from 15 to 200 
meters, are wound on polished bukellte forms. The 
attractive crystal lintiiinl metal chassis and panel 
comes noli *11 lilies necessary to mount the appa¬ 
ratus and this, together with our complete, detailed 
clear instruction slieels greatly slmplifiet (instruction - 
Two Coil* 200 to 625 Meters $1.25 
DRY CELL OR AC MODEL $4.75 
Depotit required with all orders. 

HARRISON 
RADIO COMPANY 

142 Liberty St. Dept. R-7 New York City 


Send for our new Catalog with 
complete "Hulld Your Own“ 


u v rour own” kli 

11 ting* for world-beater AH- 
\\a\e. Short Wave and regular 

^uh? S, i?v < - J' ulld famous 
^ tube 1>Y -er described in the 
current issue of Short Wave Craft 
Magazine. Complete kit of -ialj|J 
part* costs only $6.73 Inch iin* 
colls. Anybody cum build these simple successful am* 
inexpensively and gel thrilling result*. CtS 


Sell SOI’XP Equipment during 
these summer month* fur big prof- 
ft*. Then -. a nondetful oppor¬ 
tunity i-i our single unit compact 
Mobile Sound Systems for complete 
operation ft) in i iJ Volt storage 
battery. They're Je*rribt->l ip onr 
new catalog along -.ill. complete line of A.C. Am¬ 
plifier* and Sound Systems ranging from 1 to 5H watt* 
in out put. If you sell SOI’XI). you need our hook. 






OPERATING NOTES 

(t'ontinui'rf from page 32) 


IX A Knlst 
1 in the Hat. wir 
in Fig. 4. result! 
spoil)I to signals 
inspection and s 
this open circuit 
jacket which cove 
ized v.-W., L'.L'no 
coudii ion. 


KOLSTER CK—35 

**r Mod, 


CK-:t,T an open circuit 
‘-wound grid-suppressor, U. 
il in tin* set failing t)> re¬ 
iver part of the dial. An 
Ihseipient testing revealed 
it was beneath tin* paper 
«*d the unit. A new metal- 
ohm resistor remedied the 


(Continued o« page C3) 


Our non fat aloe Mil Hi is yours 
Fltt:K for tip- ,i*kiiig ll<t* the 
■.-■n latn-.t ,M1 \\ Superhets de- 
;]*jai 1 t t ln i- '■ hand* for Woril- 
Wlde reception from 12 to 2544 
M-tcr*. Tltc-e sensat lonal j,>r- 
lornicr* are pri. c.1 . low a* $30.85 
complete In cabinet wit I t he* 

Wave set* # 1 v ltb ° ur , AU ‘ NVa ' c and Dual 

Mave bets. Send for our Catalog today! 




Write for the saltuibU- new Al.LIKh 
Catalog Its Fill.I In ad litl n to 

tiete se r iti n.nixc, sor.vn 
and WOULD WIDE t>E T listing* >ou 
will find radio’s mo*l complete stock of 
ilandard replacement part* and lest 
eipilpment at consistently lower prices. 
Write Dept. D today foe your Free eopy. 


Alliedi'Radro 

CO R POftATI O N 
833 W.JACKSQN BLVD.XHICAOOJLL 
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JAe yjce going 


THE 

OFFICIAL 

DOERLE 

Short-Wave 

RECEIVERS 

15-200 Meters 



Y i;^. the trewds are going ''wild** over short-waves; 
and the Ooerle receivers are makinll them even wilder. 
Man> have built llicir own and have obtained mharu- 
results. Others have purchased them already built 
and hate obtained even better results. And why shouldn't 
they? These receiver*. fundamentally. are *o -Imlde that 
thej ;ne absolutely fool-proof. As a result, they work 
ANYWHERE—not only In this eountry—but in any loca- 
ihni. Day aHcr day. night after night and with amazing 
regularity, they pull in stations from the far eorners of 
the earth—REGULARLY—always on the same points of 
the dial. 

Only paits of the highest quality, such as Uauimarlund 
triable condensers. clr., are employed: for we fu 1 ty ap¬ 
preciate that "a short-wave receiver is no better than the 
poorest part loinQ into its construction.” All fauey gad¬ 
gets and embellishments have been entirely removed, only 
the most fundamental parts necessary' for successful opera¬ 
tion arc employed. You will he hnpressed with their 
simplicity. You will he even more Impressed with their 
operation. These reeefvers will convince you that foreign 
reception CAN be obtained—and with uncanny regularity— 
whenever they are on the air. 

The Doerle receivers are available in two tyi»es. each 
tyjie eons!sling of two models. The Fleetrifled Doerle. 
both the 2-tubc and 3-tube models were designed for those 
localities where electric service is available. They must 
be Used in conjunction with a specially-designed hum-free 
A.C. power pack. The 2-volt battery types were deigned 
for the rural districts. They, too, may he had in 2 and 
3-tube models. 

It may be possible for you to purchase similar tecelvers 
or parts for such receivers at greatly reduced prices else¬ 
where. We admit this at once. Itut unless you. too. wish 
to join the ranks of the disillusioned and skeptical short¬ 
wave fans you will insist upon the Official Doerle Here ivers 
—Receivers which contain only highest quality parts. All 
Doerle receivers arc built on beautiful, crackle-finished 
chassis and bear the official name-plate or the only recog¬ 
nized Doerle manufacturer. All 2-tubc models measure 
9" x U" \ fi’t": 3 tube models lll'fc" x 7" x K". 



No 2140 2-Tube 12,5110 Mile Doerle Receiver Completely 
Wi'icd and Te-ied. Shipping Weight 5 lbs. CO gfl 

YOUR PRICE .. 

No 2142 Complete Accessories. Shipping Weight 22 

in.: $5.38 

No. 2143 3-Tnlie Doerle Signal Dripper Completely Wired 
and Tested. Shipping Weight 7 lbs. (IQ.gi 

No. 2145 Complete Accessories. Shipping Weight 3* 

lbs. $7.19 

YOUR PRICE .*** T 

No. 2174 Kleertllled 2-Tuhe 12,500 Mite Doerle Receiver 
Cuiiitdetely Wiled and Tested- Shipping 
Weight 5 lbs. 

YOUR PRICE .. 

No. 2176 Complete Set of Tube* tor .Mm 
and 1—5(1 for A.C. oi*eration or 1—* < and 1—3, ' ( > r v**' 
Iei > o|>»-r;iM'>n_ $1.60 

lifted 3-Tubc Doerle Signal Dripper Coin- 


$10.44 

; Hither 1—57 




YOUR PRICE 
No. 2177 filed i 
plrtely Wiled ami Tr 

YOUR PRICE . 

No. 2179 ... Set of Tubes; KitherJ 

1—5u for A.C. operation or 1—79; 1—,7 
battery operation. 

YOUR PRICE . , 

No. 2149 Special Hum-Free A.C. Dower Rack 
Ml Rectifier Tube. $7«*® 

YOUR PRICE . w _ 


d. ship. wt. 7 lbs. $15.29 

-:»8; 1—57 and 
and 1—37 for 

$2.50 


Just Imagi ne ! ~ 2-TUBES j The'PYTHOI N"! She, .-Wove Su P e , ■ 

^ * Lowest Priced Converter in theWorld 



in one 


GLASS BULB 

that's the 

TWINPLEX" 

1 5 to 200 Meters 


The new tvpe 53 tube makes possttilo this Twinplex "ik>uhle-actlon” re¬ 
ceive r Thl s 'l ube act ua 1 ly cont a Ins 2 separate tubes in the same g 1 a»sfmch)P ^ 

Just imagine what this means! It means that a 2-tuhe receiver <an now i e 
Pullt for the pile* of a 1-tube set. This Is exactly vvliai has been dime In Hie 
T w 1 n I ilex I ece l' * ■ r. A comparison of prices with the Doerle 2-tube receivers 
lifted above will immediately 'iibstantlate this -laiemeiit. And what s more, 
ac uallv performs like a 2-1 ube set. The circuit Is praet[rally the same as 
the 2-tutie P DorrIe— extremely simple and therefore entirely fool-Prwf Tnu 
..in rei-ef v e sintlmi' vvhleli you never knew even existed before. V\ e havt ri 

.filed many letters trom satisfied liters „r the Twinplex receiver praising It to 
Hie -kies And justly so, for ft is a w-underhil little set. It affords full band 

.." rr-ige of fnmi 15 to anil meters wlileh imliides the amateur bands, poliee and 
airplane calls, foreign reception and numerous code stations. 

Kurz 


Only the finest quality parts such a- Hammarlund vaitaMe enndensers. 

Ka-ch high-ratio vernier dials, etc., are employed. All the.e parts are .. 

in a beautiful, crackle-finished metal chassis wliicii entirely docs away with 
“hand capacity." 

The receiver D universal in operation which mean* that It may be operated 
itther with batteries or with an A.C. short-wave povver park. UMl fT 

onind for the plate* of the lulus and ^4 volis. either AX . or IX* - for the 
filaments. For a fan who is first starting In the short wave game, the Twinplex 
is the most economical receiver with which to begin. 

No 2115 Twinplex •‘Double-Action** Short-Wave Receiver Completely Wired 
and Te-trd Including diagram hut less lubes. Shipping Weight 9 Ihs. Cy CQ 

YOUR PRICE . w 


12-200 Meters-Works with All AC Receivers 

COMPLETE 
Nothing Else 
To Buy! 

For only $1.90 You 
can make your present 
receiver perform In a 
way comparable only 
with expensive short¬ 
wave set-. And that Is 
no exaggeration! Till< 
means that the range, 
and therefore the U'c- 
fulnc's of your presenl 
receiver will lie mine 
than doubled; since it 
will now be able to tune 

from 551) meters w»j 
down to the extremely 
low wavelength of 12 
meters. It means that 
your present receive! 
will be able to Inter¬ 
cept foreign speech ami 
music, television sig¬ 
nals. police calls, and 
a m at e u r pleasantries 
from all the far cornei* 
of the world. Vet withal. 
ihl< wonderful little 
converter is a simple 
Instrument—so simple, that you. or anyone else, without the aid of tools, can 
easily attach it to any AC receiver In le« than the minutes time and om-c 
it Is connected It need never again be disconnected, for a convenient toggle 
switch on Its front panel will automatIcaMv switch your anumna to either 
short-wave or broadcast reception. The entire world is going RUGS over 
short wave- Yon too. call fall In line vvllh this simple, yet highly efficient 
short wave converter—a converter which will prove to you that foreign QC 
stations CA X be obtained— REGULARLY— whenever they are on the air. '*-*■•*'* 
A four page pamphlet. Including radio log, is furnished FREE with each unit. 
The price of $4.95 includes three plug-in colls and tube. 



WE ISSUE NO CATALOG 

Ml orders are F. O. B. New ^ ork. Term*! 
A deposit of 20^ is required with even,* order. 
Bill a nee may lie paid on delivery. Deduct 2 ,c 
if foil amount is rent. 
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OPERATING NOTES 

ICom titnnul from pane Bl ) 

MOHAWK LYRIC 90 

IN A Mohawk Lyric Model l>o using a double 
1 push-pull audio output stage, shown at A 
in Fig. r». faint* reception was traced to an 
open in one-half the input transformer to fin* 
4*Vs in push-pull. Not being able to get the 
type 1S4.Y unit. I used the system shown at 
li with excellent results. l have used an 
equivalent arrangement, but with only one 
resistor and condenser, as shown at C, for 
repairing single audio stages in which the 
primary was burnt out. Excellent results in 
tone and volume have been obtained in all 
cases. 


ZENITH CH-20I2-4J 

A N AXX<)YIXtr case of intermittent roeep* 
ti«»n was encountered in a Zenith Model 
r 11-2012-4.1, an H tube super heterodyne in¬ 
corporating A.Y.C. Imt without a tuning me¬ 
ter. Tubes cheeked O.K. when tested, as 
also did Voltages, eitrrent readings, condens¬ 
ers, resistors and coils. Still the set would 
operate satisfactorily only for a ample of 
hours, then suddenly beeome as silent or 
dead as the well-known door nail where¬ 
upon, tapping the oscillator tube, it would 
again start to function normally. This de¬ 
fective ••intermittent” oscillator tube was 
located by repeated tapping of all the tubes 
that might he defeetive—hut only after many 
blessings had been called down on the set. 


DeFOREST-CROSLEY MODELS 

Minstrel .810, l930-*31 

Area .740, I930-’3I 

Troubador . 750 

D j:FoKFST-CID >SLFY models liutn loudly 
when tlie •” section, single-unit Mcrshon 
eleet roly tie condenser fails, l have remedied 
three or four cases of the above trouble by 
drilling a small hole in the hard rubber top, 
lilling up to about Vfc-iti. from the top with 
distilled water, and sealing tlie hole with 
wax. The hum in every case has disappeared 
and they have been satisfactory to date. 

Also, I have replaced the .‘l-sectioti, wet 
Mershnn filter condenser with another (made 
by Ihilyiuet Co., Ltd., of Hamilton, Canada i 
consisting of 3, fHJO V. f 8 mf. units sealed 
in an aluminum can of practically the same 
dimensions as tlie Mershon copper can. The 
common negative side in the Toly wet prod¬ 
uct is not grounded to the can hut is de¬ 
noted by a separate hlaek wire brought out 
through the fibre top of the condenses 


MAJESTIC 20 

S t ►ME time ago I- was called In to service 
itn* of the above models in which the com 
plaint was that the tone control (“acoustic- 
static*’ control, as it is referred to by 
<#rigsl»y-<;rnnow i wasn't working. The knob 
on the tone control would turn to the cor- 
rect position hut no change in tone occurred, 
despite the fact that the knob was securely 
wedged on the shaft. On examination, after 
removing the chassis, it was found that the 
whole tone control unit was being turned at 
the same time the control knob was. In 
fact, one of the wires soldered to the unit 
was broken, and the nut or holt that screwed 
onto the brass collar holding the control 
unit to the chassis was loose, allowing the 
whole unit to make a complete revolution 
when Hi .Hind knob was rotated. How¬ 

ever, the real trouble was found in the con- ■ 
trol unit itself. The steel shaft and contact 
arm that rorfates Inside of tin* brass collar 
had become so rusty Inside the brass hushing 
that it would not turn at all. I’etietrating 
oil was placed around ii and tlie shaft was 
dually loosened. Then 1 removed it, polished 
it with emery cloth, and reassembled the 
unit which consists of a lixed condenser 
across tin* input of the power amplifier stage. 
Incidentally, 1 might also mention that due 
to ilie peculiar chassis construction of these 
models it is necessary to remove the screws 
front the ends of tin* chassis before attempt¬ 
ing to lift up the bottom and unsolder a 
ha If *dozeit wires. This is absolutely neces¬ 
sary before the chassis can he inspected thor¬ 
oughly. The above procedure will save con¬ 
siderable work and temper in the end. 

Hauus; <_;. Mitchkm:u 
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New! 

A LIGHT 
TO GUIDE 
YOUR 
TEST 
PRODS 


IN<UI0IM< 

OCLUXC 



WlTN0Vr 

•does 


S^ E ™ what you ar e testing with the R.C.P. 

TROD LI TE." A brand new, practical help 
for service men for all dark, tight places— espe¬ 
cially Hi testing automobile radios, .in ready t> 
use. Adjustable distance clip fits standard prods. 
No exposed terminals. Mailed C.O.D. $1.50. pin* 
postage, complete with standard flashlight battery 
in switch-top container (easily carried fir pocket >. 
bulb, cord and deluxe prods. ‘$1.00 without prods. 
Order PROD-LITE ” Today. Send remittance 
and save postage. If not satisfied, return in five 
days for refund. I’se convenient coupon. 

DISTRIBUTORS—fVrite for Proposition. 

RADIO CITY PR0DUCTs”cm. rc^T 

48 West Broadway, New York City 

I accept your offer as advert bed. Please send “PROD- 
LITh** C.O.D. ....Check here if prods also are wanted. 
-Chock here if enclosing remittance to save posuge. 


Name 


Address 


The 



SHORT WAVE 
CONVERTERS 

Easy to Connect and Operate 
Work With Any Electric Set 
“Marvel" for 
A.C . Sets 

Brand new! Connects in a 
Jiffy to any A.C. electric set , 

Brings yuur present set up- 
to-date. Llillzes the entire 
receiving circuit of your set 
plus power puck making it a 
super -het all-wave receiver. 

Conn-, in bakelite cabinet. 

Wave length: 20-200 meters. 

Our low list price, lass tube 
P.t.oO. 

Your net cost at *r < 7 a‘ 

40% off .. 93./U 

The “Scout" for either A.C. or D.C. Sets 

A converter without a peer for DeLuxe performance. Gets 
Europe easily. Comes In beautiful walnut cabinet. Wa-e 
meters. Cm-s the new No. 37 ami «L\: 
tubes. Operates with any set. List price complete with 
tubes ond coils, $17.50. ^iour net cost at gQ 

both sets switch from SAV. to 
Broadcast band without di'CMu- 
fleeting. 

ORDER TODAY! 

From your jobber or favorite M. O. 
House or write us direct. Get our 
pew catalog of S.W. accessories 
with IG free diagrams. 


1NSUL1NE CORP OF AMERICA 
23-25 P4HK PLACE *r\V YQRh.M Y 


■ Dept. C-74 I 

I Send me tun her details «r me Marvel and the f 

■ Smut Converters. 5 

I 1 □ Send me the name of nearest IC.V Jobber 

□ Send me your FREE S.W. catalog. | 

I Name . | 

I A) Mr ess . 1 i 

^ City. State..j 




UNIVERSAL 

Double-Button Hanrfi-Mike 

Dealer's N’ot Price $6.82 
An exceptionally dear, hlgldv 
damned bind microphone — Tnilt 
natural tone—I* ruggedh built 
No delUait' pari-, to be domMif 
For announcing, transmuting and 
home riMordiiig The most ctTb lent 
general urllitv band mi< roplmno 
that could be built 
UNIVERSAL MICROPHONE 
COMPANY, Ltd. 

424 Warren Lane 
Inglewood, Calif. U.&A. 
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YOUR DOLLAR — 
IS WORTH MORE 

When You Buy From Us 

Is tlir dollar Inflated? These days everybody is 
'peaking o! inflation but "It)' worry about it. 
whether the dollar is Inflated or not It is worth 
more when you buy fmm us. The prices shown on 
this page are so radically low that no one can 
possibly undersell them. Our consistent advertise¬ 
ment-. iire-ent to >nn each month, on this Page, 
lertain STAR (*) Items which are not listed in 
our regular caialug. These are all Specials of 
which ihe small quantity <m hand does not permit 
ik to catalog them. ONCE SOLD OUT NO 
MORE CAN BE HAD AT ANY PRICE. ORDER 
TODAY—NOW. Order direct from this page and 
j-ave money. 100 'e satisfaction guaranteed on 
every transaction. 

We are a wholesale house and cannot accept 
orders for less than $3.Aft. If i\O.R. shipment Is 
debited, pleiKP remit 20% of the total amount of 
your order, italance will go forward C.O.l). 

If full cash accompanies your order deduct 2 *7o 
discount. Send money order, eerttiled check or 
V. S. stamps. 

he sure to include sufficient extra remittance If 
order is to he 'hipped via parcel-post; any excess 
will be refunded. 


GREATEST SET BUY IN AMERICA! 

★ Famous Wright-DeCoster VII Battery Receiver 


FREE 


RADIO 

and 

Short-Wave 

TREATISE 

108 Pages 
1500 Ulus. 

Completely revl«e»l and enlarged, this new 1934 
edition contains IdS solid pages of useful radio 
information, diagrams, illustrations, radio kinks 
-old r< al live radio merchandi-e. It contains more 
valuable radio information—more real live '’meat" 
—than tuan.V text books on the subject. PARTIAL 
LIST OF CONTENTS. Fundamental Principles of 
lliulio for the hegtnncr. Chapter 2- Fundamental 
Cirruli* and l^es of New Tubes—He vain Ping Six 
Volt Hatiery Sets for Two Volt Tubes—Publlr Ad- 
dre-s S)-*tents — How to IlillUl Sliort Wave Trans¬ 
mitters and Receivers —Cp to Date Tube ClmrL 
ami Socket UoniieetioiK. etr.. etc. WHITE TO- 
li.W — Enclose live cents (coin) for postage. 
Trcait'f 'cut by return mail. Print name and 
address clearly on request. 


ONLY 96 SETS AT 
THIS PRICE 


WORLD-WIDE 

RECEPTION 

„ WITHIHE FAMOUS 

TWINPLEX 

Short-Wave Receiver 


Economical 2-Volt Operation 
Complete with Headphone 


ONLY $4-96 


S HOUT waves are the talk of the hour. The whole eon ntry. nay. the whole world, has 
gone cra/.y to leceive toreign 'UitloiK, jk far ns 12,000 miles distant. Usually, such 
ie< 1 pi Ion is Pad only with expensive multi -i-uhe sets. 

Only reeenily. the Invention of the "m * 1 tube has made It ]*><<dhlc to perforin the 
fiim-iion of two tubes In a single tube. Then came the Invention of the TWIN 1*1.EX. a 
radio circuit of unheard of sensitivity, using the ‘* 10 ” tube; it is now possible with a 
single tube of this type to receive short wave stations from all over the world, loudjy and 
clearly—REGULARLY, night after night, day after day. always in the same Place on the 
dial. 

Every radio man knows that In a short-wave sel It Is highly Important to have the 
wiring as diort as iMisslhle. Ity Inventing a radically new design, that is. by mounting 

.. and colls, In fact, everything, on the front panel, it has become possible in shorten 

nil 1 mined ing wires, with the result that an UNHEARD OF SIGNAL SENSITIVITY 
ha' now Item achieved for the first time, in a single-tube set. 

Itut the TWINPLEX Is ACTUALLY A TWO-TUBE SET; yes. we repeat. A FI'I.L- 
rLKUGEh TWO-TPKK SET AT THE PRICE OF A OXK-TChE SET. 

.11 'ST IMAGINE. TWO TURKS IN ONE GLASS ENVELOPE. That Is the Gory 
pf the new ' * ID ‘ * tube. It is a 2-volt tube, which has a DOUBLE SET OF ELE¬ 
MENTS. 

This -.el has been so designed that It will receive ordinary broadcast stations too— 
Dai Inns which mine In with great volume, particularly local stations. Thc>e come In 


so loud that If you have a loudspeaker, this little onc-tubo set will ACTUALLY 
GIVE YOU LOUDSPEAKER RECEPTION. 

With this set, we furnish regularly', two colls, one a short-wave plug-in roll, which 
receive-; all the popular >t aliens In the 33 to G5 meter baud, and a broadcast coil 
which receive-; nearly all broadcast stations. 

A simplified Instruction sheet with detailed Instructions and pictorial diagrams 
shows pm how to build the set In a few hours' time, and niico you have completed the 
set. FROM THEN ON. YOU DON'T SLEEP ANY MORE. 

ONLY FIRST CLASS MATERIAL, such as Hainmarlund tuning condensers, Poly- 
met mien condensers. R.M.A. standard resistors, etc., aro employed 

The ”10” TWINPLEX U available ONLY in kll form ami comprise* all parts u> 
property build iho receiver In from 1 to 2 hours. ANYONE CAN DO IT. Shipping 
weight 5 pounds. 

No. SW-308 Famous Twlnplex Short-Wave Receiver Kit with all part* 

INCLUDING SINGLE HEADPHONE ANO BAND BUT No Tub© 

YOUR PRICE . . 

No. SW-309 Complete Accessories For TWINPLEX Receiver. Compris¬ 
ing l—Type 19 Tube. 2—No. fi Dry Cells, 2—45 volt *TI” Hal- C»f 

terles. Shipping weight 20 pounds. g 

YOUR PRICE . ** 

.Additional Plug-In Colls—45c each 


RADIO TRADING COMPANY, 97 Hudson Street, New York City 


If there ever was a greater value than thD 
one uttered before, we have yet to see it. The 
Wright-Dei‘oster VII receiver. In its prime, 
several years back suld for $300.00, ami tens 
of thousands of them were sold, yet now you 
can buy (Ills same set unused and in factory 
scaled canmis fur only a fraction of (hat price, to ho exa< l 
$11.90! Why. the parts alone in this receiver, if taken out 
and >oh| separately would net you nmre than $25.0U; to say 
nothing of the beautiful cabinet. The dual stale, genuine 
Jewell meter alone, today, sells for more than $5.00. 

Rut aside from all this, the set Itself affords remarkable 
performance. The selectivity and Sensitivity, duo to its 
4 -tuned stages are just as sharp as a modem super-hetcro- 
tljiie receiver. The circuit 1$ of the tuned radio frequency 
tvne designed originally for G-UX-IOO’s and l-I‘X-120, 
however. 2* VOLT OPERATION MAY HE OKTAlNKl) 
WITHOUT ANY CHANGE IN THE CIRCUIT HY MERE- 
1 .Y INTERCHANGING THE ’99 TURKS WITH 3n‘s AND 
THE I X-120 WITH A 31. The use of the 2-vnlt tubes 
steps up the overall gain and volume of the set enormously. 
The circuit comprise* 3 stages of II.F. amhliflcutIon. one 
detector and 3 stages of audio amplification. It tunes ill. 
and completely separates, station-; of the same approximate 
wave-lengths with facility- -a Quality so necessary to the 
enjoyment of the present day radio with its ever increasing 
number of broadcast stations of very similar wave-lengths. 

Furthermore the range of this receiver is so great that it 
will bring in the mo>t JLtiint station. We do not hesitate 

a .lie lit iti recommending it. especially 10 suburbanites and 

others living in rural districts, it is an Ideal faun set 


*14 


where electricity Is nnt available. The set Is 
designed for the greatest comfort of the opera- 
AiL tor. All unnecessary <<mlrols are eliminated. 

W The tuning dial* may be illuminated fur nlRht 

operation by turning a switch on the panel. Tho 
Jewell meicr on the panel affords an indication 
of iho voltage <>n the tube filaments and thereby protects them. 

THE WRIGHT-DECOSTER YTT does not radiate or 
cause Interference of any kind. It gives maximum efficiency 
on all broadcast range* and will operate with any length of 
aerial. If used with the 99 and 20 lubes. 1 volts of "A” 
current, 135 volts of *‘R," 2214 volts of "C” are renulred. 
If used wilh 30 and 31 tubes only 3 'olts of "A” <2 No. 6 
dry cells arranged In series), 135 volts of "IF* and 16 14 
volts of "O’* are required. 

The cabinet, made of black walnut with satin finish is of 
a very beautiful design. The dial readings are directly In 
front of the operator's eyes and fine tuning is obtained by 
thumb action. The receiver can he used with any Rood mag¬ 
netic speaker or even with a permanent magnet dynamic 
speaker if one Is handy. The set mca.-urcs 24*' long x 15" 
wide x 12" high. Shipping weight 45 lbs. 

No. 3000 Wright-DeCoster VII Battery Receiver. 

YOUR PRICE, Less Tubes. . $14-96 

Set of 6—230 and i—231 guaranteed Neontron RCA 

licensed tubes .$5.25 

ONLY 96 AT THIS PRICE. ONCE SOLD NO MORE 
WILL BE HAD. WE BOUGHT THE ENTIRE SUPPLY 
FROM MANUFACTURER. NO ONE ELSE HAS THESE 
FINE SETS. 






























Service 

Men's 

Essential 

for All 

Memb 

ers of 

th. 


ORSMA 



trrlifirdtf 

thUbWrrttfj rtwl 

?05cpb P.TPaffci 


iL —j cJ L. ~ * rn— 

-f ■*■ 

iTfTifiol Koto* $rnritr film* Ibwciohm 

J)l |C &|L[k«1< Lh («n 

5i«* m XW. 5. 1*91 


No, 14—50c each 
(Tin* 10e f«ir PoNttKo) 



No, 3—00c per pad of 50 
per ten pads, cacti of .50 



No. 5—50c each 


Mail This Coupon Today! 


SERVICE MEN'S ESSENTIALS 

H'lIK OFFICIAL KAIM4) SKllVU T, M KN'S ASSOl l \TI0N ha 

1 made anaiigement' li> supply a ..tier nf "Srnlcc Mens \ .n- 

t■‘ih** Inr tlie M'C of Its members and ussin i,ne members. tinly 
Nit-Kiitct's amt asMxiatc membeis can buy these items; they are not 
>< Id t<i other«. 

'■*'•*'■• cs'cntlah are in lml at cost, plu« » small aihliilonal fn- 
»hhh is the only >nime id income that the A"n< huimi has Nu 
oiii- obtains any inolit or hciieiit, exupt ihe \>v H hit ion itself 
Whatever Itrullr airr nos. i reinvested tor the I in I Iterance and t n- 
l iiki'iiMnl nf i he Association, 

I:> using the lettirhiii.lv, billheads, ete., yon present the |m*J- 

uc'. • like appeu.. m y».i,r « .rs. mi fsseniiul in viiiTrss|nt 

'cnning, In addition. Hie Association has made a era i» genic n is 

1 "h <*r lhe Hominent miinul.u iurt-i s to allow spe* ial ... 

u members. providing OllSMA UUeilioatls are used when oideiiug. 

No. I ORSMA LETTERHEADS 

Tin h> letterhead", >limm on the right. are tiuni'hed wlih your 
n.i n . addti -s and telephone mimhei, printed on excellent paper. 
Tiny iire Mill in kits o> lno or multiples (hereof, with a dMIm-i 
".mini b»r single orders of l.llhll or more. You would have 1 1. pay 
iiKiny time' mute ii ymi mitered smali luts from your total printer 
I’ i 1 on, tine; per louu. 43 .uu. 


No. 2 ORSMA ENVELOPES 

Tli.-c are furril-lio.l lo mal. I. ill, h-tmli.M.I-. |irinlr.l uilli vnnr 
name and ;iddre>' and veal of tile A'mh i,tl Ion. They bo li.niil - in - 

. . 1 "dli Ihe letterhead" and are Usually ordeieil In the >.u„e 

<imintii>. l'er 1 U 0 , title; per luno, 43 .UU. 

No. 3 ORSMA SERVICE RECORD CARDS 

They M*ive a double piiipose; whenever you complete a job you 
till oil! the lepnit-ldlt and hand jl tu |lie etistmner; this is 

tin- "p\'< holojji. sd .nt” to i u| lei t, |jy the use if i.irlHin 

paper peliiii.oient i< d is kepi ividih is a valuable asset to your 

Intslnes', they are (middled wlih your name, address ami tele* 
plioiif IIU 1 filler. J'er pad of 5U, title; per ill pads. e:o Ii of 00, $3.UU. 

No. 4 ORSMA INSPECTION LABELS 

The label is tn he tilled in wllii lire proper dales and |ia"led 

inside Hie set or eablnet where Hie rust will see It. it P a 

euntinooii" reminder to him that, when siivhe h led. lie ran 

Vinlti '*$*{ uu* ain ’ '^ le i s appmeiit. Iv r lim, r»n« ; per 

No. 5 ORSMA LAPEL BUTTON 

At the suggestion of many nienibr rs a haiiiisome lapel button 
loai Inn lire name ami emblem of tlu- A*mm iaih.ii ha been drdgmd 
ll signifies to vnnr fellow members that yon Im Iuiib to Ihe -j,i . 
As'oeiatinti;—-and In addition it pin your i-iisiniiiers a belter a|>- 
ptiTiation of the professional nature of your wink, rule eaeli. 

No. 6 ORSMA BUSINESS CARDS 

These are fnrnMied on a fine grade ol paper hi two colors with 
a Idolt it hark, I hits they present an added Incentive to vmir c»s- 
tnmri- to keep them in a pinmlucnt plat »•, where thrv will do the 
most Bom. ihey me printed with your name, addles-? ami tcle- 

per , ‘iuuu $4 00 ,he ° ffll ial >rul ° f ,l,e • v ' MMiaU ""- 10". 75e; 

Nos. 9 & 10 ORSMA EMBLEM CUTS 

These etil« for printing, advi riI sIhb. etc., are luinitdied In tvvo 
stylrv and 'l 7 .es. They may he used for newspj,p, r or hdephone- 
l , o. , k ; , ,| vrr t isr j l ".nts or lor PilntiiiB of any kind. I.aryte >i/e, 

1 »xl ' 4 hi.. 41.J5 each; small size, jn.. 41.211 t{t ,h. 

No. II ORSMA MEMBERSHIP SIGN 

... 7 !,,,°^ M , ,r 7 of 1 M,f ; e lllled on heavy cards, and having 

hob' pumlied in nrdei lo hattK In your oflke or store and aie sold 

!'/ . . r ' t an(| .. Thrv are larue .. nth s V that 

they me *111110 ... and the two tone efte* I makes a very at- 

liaetlve appearance. Set of three, 5Ho. 

No. 12 ORSMA ADVERTISING DISPLAY SIGN 

A lui> in lor > 1 1111 in luli*il In I .true Intrr. uirli j.mr niiiiir. a.l.li,.. 
ami telephone, with the seal of the Ass.»i a tion. ’lids .it,, j N 
In unam ties nf 2.'. or mme .md i" id*.*l for liaiinliiB hi stoic*, 
mtires, etc., for advertisinj; puipo'Cs. Set of 2A r.nds, $;;.U 0 . 

No. 13 RADIO SERVICE MEN’S ASSORTMENT 
PACKAGE 

TliU Includes one sold filled l.ipcl hiiltim. inn !etterhra*l< inn 

env, lopes senl.r ice.. .md Urn labels printed with’ v, . 1 , 

nmoc a.'d mbhe-s .y -|c'* uh.-d above. The .. ... ...sh 

• lily- 4 .t.« 0 —a vvurth-ivhlle saving. Complete, 43AIO. 

No. 14 ORSMA MEMBER CERTIFICATE 

A hand Mime dltdotmi-like .eriifii ate eiiBrme.l on stltr velluni-b. ,;d. 
The Mil ill' ate is personality signed by the President and ) xe* nine 
Secretary am] (he corporation stamp of the A s.N-hi! Inn Is |i‘ .1 

on a led "fid alia* lied to it. Uur ... ei-rtlti* ate ... and 

*h.lc «f legist,a ion arc lettered bv hand and the IVrtilhale 
man. il in a cardboard tube tu insure sate delivery. Kadi 5u<. plu> 
l"r lor postage. 
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A KU» IN, 4 1 


No. fr—“5c per IIHI 
*1.00 per 1000 



No. I—4i0c per 1410 
*3.00 per 1000 


1 Application for CTi/f A ! 

1 Membership in v/IlOlilii- 

■ Kxeeiilive Seerelury. OlfSM \ 

1 011 lliidsun Street, New \*trk, N. Y. 

Kintlly send in npidL'titinn blank fur 

1 □ Full Membership 

1 □ Associate Membership 

1 Name... 1 

OFFICIAL RADIO SI I<\ ICE MEN’S ASSOCIATION 110-731 

99 Hudson Street, New ^*ork, N. Y , 

riense send mo the fulluwin- RADIO SKRYH K MKX’S KSSKNTIAI.S whb b I 
have selected fn»,n this a.lvertiseth* nt. Mv remittai.ee f..r . Is en 

elose.l, jscutl nnnttuHrc in fun,, u f thirl, in ,„uur„ unit,-. K<<ii*trf hYtrr if it 

r tutrinns rush, tuifn nr,, mutsttl t . ,s\ rnsttuu St„iitj,s. 

1 S| reet nr Itoi 


1 1 

| Tity .State. 1 

Nnnu ‘ . oltSMA No. 

L 1 












































































RADIO HEADQUARTERS 
Engineering...Class B am¬ 
plification makes for eco¬ 
nomical operationandgood 
fidelity. Automatic tone 
control. More exclusive 
features than any other. 
Look at this workmanship 
—you can’t go wrong on an 
RCA Victor Auto Radio, 
Model M-123! 


OFF FOR A DAY of 
Delight... and with an 
RCA Victor Auto Radio, 
Model M-123 as com¬ 
panion, it’s twice as 
much fun. All programs 
come in clear, sharp, 
distinct and with amaz¬ 
ing tone. 


new 


scores tremendous hit! 


. .. now all of radio’s great programs 
brought in any time , an y where as you 
ride, park or picnic, in superb model 
with thrilling realism and delightful tone 


"MODERN DESIGN...to fit 
the new cars, or blend with 
the older. A complete unit, 
easily installed, efficient in 
operation. Model 123 is a 6- 
tube* superheterodyne, RCA 
Victor Auto Radio. 


CONVENIENT OPERATION . . . marks 
M-123. An "airplane-type" dial that is illu¬ 
minated. Geared for accuracy in station 
selection, you get the program you want 
whenever or wherever you want it... on 
the road, at the summer camps or cottages, 
at the beach — everywhere! 


A TURN OF A SWITCH...and your car is 
flooded with music. M-123 operates with 
the motor on or off...or at any speed. RCA 




Radiotrons assure perfect reception, too 1 


RCA VICTOR CO., Inc 


Camden, New Jersey—"Radio Headcjtianers 
























